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PREFACE
Two Appendixes, D and E, are combined in this volume of JPL Publication
78-58. These two Appendixes present the questionnaires received as a result
of the study survey, along . with additional material sent.by the respondents.
The material is presented in combined form (i.e., the additional material
along with the questionnaire) for ease of reference. Appendixes A, B, and
C of this report are contained in Volume I.
To eliminate unnecessary material, questionnaire pages that did not
contain answers have been removed.
ABSTRACT
This volume presents the data received in a survey conducted within the
United States to determine the extent of development and capabilities of auto-
motive performance simulation programs suitable for electric and hybrid vehicle
studies. The survey was conducted for the Department of Energy by NASA's Jet
Propulsion Laboratory in support of Public Law 94-413, the.Electric and Hybrid
Vehicle Research, Development. and Demonstration Act of 1976. Volume I of this
report summarizes and discusses the results contained in Volume II.
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VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name
Your company Advanced Kinetics, Incy 
Your company address 1231 Victoria St.	 .>	
_..	
•-	 .. • .,
Costa Mesa, Calif. 92627
e
Your mail stop	 ^.
Your department
Your title	 Secretary-Treasurer.
Your phone numb( ,r
If your company does not have an automotive simulation prcgram, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of.
vehicle study?
q Yes
	 Name of Program(s)
q No
3. Please list program names which are in a usable state,
I	 L
10. Is your simulation program(s) designed for:
q Batch mode operation
q Interactive mode
q Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
q EPA urban
q EPA highway
i q Some or all SAE J227 schedules
q Other
12. Can JPL use this data in a survey report for the Department of Energy?
q Yes
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
q Yes
q No
q Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes	 Who?
q No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.1
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VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 . ' ^ /J P.
Your company	 ^''^	 '-^ L/ ^^'F e f
Your company address 	 lot (j , ^,	 17'
Your mail stop
Your department_	 /224NA'
Your title	 PRe n 9
Your phone number
	 q? / ` aZ 3 vZ le ^^
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes	 Name of Program(s)
q No
3. Please list program names which are in a usable state,
0s
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name- ^^^ Z_
Your company Ale ZS C •^®5.
Your company address
Your mail stop
Your depart
Your title
Your phone number	 / _ A ^_ 7 ,1 0
1	 If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes
	
Name of Program(s)
q No
3. Please list program names which are in a usable state.
0
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 O W4 )?d J, PE lz)
Your company &^ELC".OAl SY5 i— S' Dr_-216N COA-1521- 7AN7-5
Your company address /-2 00 Q U141L -5*7-,
 mail stop
Your department
Your title C,0AZ5"(J1-77-?IV
Your phone number 171D) ZS72 ^'-6 3f
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes	 Name of Program(s)
q No
3. Please list program names which are in a usable state,
6
N10. Is your simulation prod„ram(s) designed for:
Batch mode operation
q Interactive mode
q Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
q EPA urban
q EPA highway
q Some or all SAE J227 schedules
q Other
12. Can JPL use this data in a survey report for the Department of Energy?
q Yes
q No
q Maybe (A "maybe” will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
q Yes
q No
q Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes
	 Who?
q No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
A10A/C
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 EA W( N A i y L 8 R) CH
Your company C RC-14I /VE- A U /aM aTiyL Re 5E-4kc- 8 	 DI VINoA/
Your company address
T %-,eyr^- F/R5r CEN'ruRY FctcTAic Vr H/c.C•E"5 ? A.,c,
3 6 6 rRoN Roo
WH ItT/c2.	 g06O6
Your mail stop
	 LP C"'	 (f7
Your department /ll D/VE
Your title	 1^ H /tl- FAJ(2/NEC'' A2
Your phone number 213 ~ 5 3 +) 2 416	 NOME Z ^3- 616 -  9 606
If your company does not have an automotive simulation program, go to question 15:
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government ' funding
No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
Yes
	
Name of Program(s) %17TT FIQy	 I tE5T P806 AM
El No
,3.	 Please list program names which are in a usable state,
CI) 0ATTERY T E5T PRoC7AAM	 n/i9C ^C^ >
DUA-L Moo c A v ToMoelte 51m vc6txa1y	 6/ 7,1
f ^
F
4'.	 Is your program(s) available for public use?
Yes /} NTH O U C H
	 H	 M A'rk ^^ +T/ Cote. M O P FL 5
U	 c-ev W 1OU, % . PO -RO Cr 2ED2No	 j /V O h PPRoA, 25'0 C_ oyO1ES O IVEiV AWAY c ' F1CHt ,
5. Is the program(s) described in any publicly available technical publications?
Yes
ev T HAUL THE' i-! sr or- (`H c,? E w N v Go rNo rT,   E_ M 0 D E L5	 ® A-/ Fi O E' ( A LL  T C- FE M EMO FR S^
6. Can your simulation program in some manner simulate or predict performance of:
n
Heat-engine vehicles
i
Electric vehicles
Hybrid vehicles
All of the above 0
None of the above
(Please define your meaning of "Hybrid".) TW O TO R qUE S" Rc e S
1V SERIFS ak P4RA*LC fL --- M bO uc/^A Co1US7RUC7-iD/V
7. Please describe your program(s) in terms of:
The programming language used 	 AW^LD& Li' C ^^^1,
The computer(s) it runs ono D C	 0 O
The approximate number of source code cards
The approximate Number of routines 2 2 ^
^Nc^T Ll9/^	 `^" K Ta 1""^Core storage requirements
8. Your simulation program(s) is:
Well documented Fo R E•/VG/Ne&,? v s F/3?s
U Partially documented r u l^	 TO 2.5
Not too well documented per conversation with Mr. UZbrieh on 3122178.
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
Yes
No	 COULd /95/L^' }^OF.
rI
t
fl .
i
Alh
	 10.	 Is your simulation program(s) designed for:
® Batch mode operation CLI tvF PIQ 1 NTc2 PL oT T/ N (a^
q Interactive mode' 	 O
t	 q Both of the above
DAT►9 dAj To t, 01 0 SIF► F^VS
f	 11. If your simulator(s) accommodates any SAE or'Federal driving schedules,
!	 please indicate which ones:
q EPA urban
C^ EPA highway
q Some or all SAE J227 schedules
other ^' Pf N	 R F Pf{ O ^^ #e A m14 c p	 `T R I P
i ANY	 PR EPR o<9,R/9 MMc0 ?R IP
12. Can JPL use this data in a survey report for the Department of Energy?
Yes
No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
ayes
q No
q Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes	 Who?
9No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
Tuo M ,^Nr to Lr 5 7`
10
Please provide the following information:
Your name
Your comp
Your comp
VEHICLE
SIMULATION
QUESTIONNAIRE
Your mail stop	 C-e—,
Your department	 e t	 ^ ^e-^ a	 'fin	 `_0a- -L ` 5 5 IL
Your title
Your phone number
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
Yes	 Name of Program(s)
q No
3. Please list program names which are in a usable state,
1C.	 Is your simulation program(s) designed for:
q Batch mode operation
Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
Some or all SAE J227 schedules
Other
12. Can JPL use this data in a survey report for the Department of Energy?
Yes
No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
q Yes
q No
q Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes
	 Who?
q No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
a	
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VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name
Your company L7U^^`^^```-
Your company address ^^ p	 Afi^MO `^ f--
i
Your mail stop
Your department
Your title .	 D^ k-"7`
Your phone number	 /3
If your company does not have an automotive simulation program, go to question 15.
Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
Nogovernment funding
2. Are ou currently using any of your simulation programs for some type of
vehic1 study?
r7'__
	
Name of Program(s)
q No
3. Please list prog m names which are in a usable state.
13
10. Is your simulation program(s) designed for:
Batch ode operation
q Interact've mode
Both of th above
11. If your simulator s) accommodates any SAE or Federal driving schedules,
please indicate whi h ones:
q EPA urban
EPA highway
Some or all SAE J227 sc edules
Other
t.
12. Can JPL use this data in a survey re ort for the Department of Energy?
q Yes
q No
q - Maybe (A "maybe" will be considered a "no' until resolved)
13. Are you willing to discuss your simulation prog m(s) further with a JPL
survey team?
q Yes
No
q Maybe
14. Have you discussed your simulation program(s) previously with L personnel?
q Yes	 Who?
q No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
:T- v
t
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name f f. 1? b Gc/C-fir
Your company	 i 4 ^r c ,-/ ^i^e
Your company address
	 _	 ^'^^	 1 U	 J
7°`0zZ2,4,-e CC	 C'4-u,Z--	 %DSO
Your mail stop
Your department	
(3—y
Your title	 I R 06 IZAM X612–6
Your phone number C2,1 3) 2-3-575Z)4	 n 3,^ 3^
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
E C,0A,7771c 7  / V °^zr / G/ fh^^°^c {'C^rCc/ ^.Yes	 Name of Program(s) e
q No
3. Please list program names which are in a usable state,
Z&q)
4. Is your program(s) available for public use?
Yes
No
5. Is the program(s) described in any publicly available technical publications?
i
Yes
No
` 6. Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
pa
F
f Electric vehicles
Hybrid vehicles
All of the above
x` None of the above
G (Please define your meaning of "Hybrid".)
,^'6 u3ce-^ d
7. Please describe your program(s) in terms of:
The programming language used
	
^P ?"
L The computer(s) it runs on	 011
The approximate number of source code cards 	 6-6-0 -
The approximate number of routines— ____ In Qaex-
Core storage requirements
	
.2.d,
8. Your simulation program(s) is:
Well documented
Partially documented
Not too well documented
E 9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
Yes
No
CF 10 . Is your simulation program(s) designed for:
Batch mode operation
v
Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
1K EPA urban
_EPA highway
=,.Some or all SAE J227 schedules
E Other	 ^v	 cU	 /^
I
s
4 12. Can JPL use this data in a survey report for the Department of Energy?
i
Yes
0 No
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you	 willing to discuss your simulation program(s) further with a JPL
survey team?
Z,Yes
No
Maybe
14. Have you discussed your simulation program(s)
/
 previously with JPL personnel?
Yes	 Who? %0m	 .	 Roh
q No
15. Please list other U.S, companies you know with automotive performance
simulation programs of any type.
17
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VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following inf	 tion:
Your name
Your company
	
1'\ Ay L-0Al&-X&'y	 ^lza061CrK
Your company addres 	 /'-/ iJ4L7 -0
Your mail stop
Your department
Your title	 F1L^F n eW
Your phone number _ (Z+1-5 ^) -3 2 S r- 
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
U No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
® Yes	 Name of Program(s)
q No
3. Please list program names which are in a usable state,
1 -
4.	 Is your program(s) available for public use?
a Yes
No
5.	 Is the program(s) described in any publicly available technical publications?
Yes
No
6.	 Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
F;T-E'lectric vehicles
Hybrid vehicles
All of the above
None of the above
(Please define your meaning of "Hybrid".)
	
Sop Iu L^"^`y^^°^
^..R SY 's..-f L--'
	
L`^ E. ,
	 	
W	 . t 34^	 Y	 " "^^r^f ^-	 A	 Y..J ^^Li^` k5 ^.* + ^::-Y	a.e'	 ^:6'm''C.?^Lin^:Y6^4'1(.
L'
7.	 Please describe your program(s) in terms of:
The programming language used T"strt;o
The computer(s) it runs on 
The approximate number of source code cards
The approximate number of routines
Core storage requirements	 k;:? a^-
8. Your simulation program(s) is:
Well documented
Partially documented
Not too well documented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
F1 Yes
L!!T No
^ s
»,
10. Is your simulation program(s) designed for:
Batch mode operation
Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
q Some or all SAE J227 schedules
Er then
r	 12.	 Can JPL use this data in a survey report for the Department of Energy?
MA
Yes per conversation with Mr. ILgyZor on 217178
!	 q No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
Yes
q No
Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
Yes
	 Who?
® No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
r	
,^
u;
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VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your, name	 1ri'/1/	 E IV 4wj)
Your company—
Your company address
	 ^L ®	 CD	 y V	 _
Your mail stop
Your department
Your title 
Your phone number	 2 L	 ^^ q
If your company does not have an automotive simulation program, go to question 15:
1. Indicate the funding source . of your simulation program(s).
All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
^^ Yes	 Name of Program(s) o'er	 '"r` ^''' ' `^	 ad
q No
,3.	 Please list program names which are in a usable state,
FL ye-c-
Is your program(s) available for public use?
Yes
No
5.	 Is the program(s) described in any publicly available technical publications?
R -Yes
®I No
6.	 Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
Electric vehicles
Hybrid vehicles
All of the above
RNone of the above
(Please define your meaning of "Hybrid".) _	 ^^''^ iC? l^LGl^h-G
7.	 Please describe your program(s) in terms of:
The programming language used '^Y^Yt^/yt.
The compater(s) it runs on All I	 C
-
^ C
z
O OThe approximate number of source code cards
J yThe approximate number of routines
Core storage requirements	 /V Zvi O ^' O	 ^?
8.	 Your simulation program( s) is:
RWell documented
!1J Partially documented
Not too well documented
9.	 If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
Yes
® No
(t 10. Is your simulation program(s) designed for:
_ Batch mode operation
Interactive mode'
is
li Both of the above
j 11. If your simulat r(s) accommodates any SAE ot'Federal driving schedules,
please indicate which ones:
© EPA urban
EPA highway
Some or al
	
SAE J227 schedules	 fG1 ► v . '?`t-14-C3t.^
r ^ Other	 UkS Iwi 	 d tGI. t -f 1&W NgAGyWU e"^'/C /^ ^
12. Can JPL use this data in a survey report for the Department of'Energy?
` Yes
No
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you	 willing to discuss your simulation program(s) further with a JPL
survey team?
® Yes
No
Maybe
14. Have you discussed your simulation programs) previously with JPL personnel?
Yes	
^"Jam•-.	 Who?
No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
Y
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 //. ^)`^ /`"
Your company	 ^`^	 /-r Cd l'
Your company address
d1-7 ,4AI1< CA 4
f
F -
	
	 Your mail stop
Your department
Your title
Your phone number (Z /3 ) h/W -2Z
If your company does not have an automotive simulation program, go to question 15.
	
1.	 Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
	
1.	 Are you currently using any of your simulation programs for some type of
vehicle study?
U Yes	 Name of Program(s)
q No
	
3.	 Please list program names which are in a usable state,
/3
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name 6^7 r0 UDMAA/
Your company 6GMg--VA110W Jtie
Your company address '37i7 Al, 69 F- / 84Y AyLx--
IV LW AUWF" 10 /A/!S - j3 20 1
Your mail stop
Your department ^^''^^^ T^ ^n^^Lt^r7 Rt--j'9'r-12C8 aoUI?
Your title
Your phone number ^1^'-f ^2z8 °2'^ y
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes
	
Name of Program(s)
s..
q No
3. Please list program names; which are in a usable state.
f,
10. Is your simulation program(s) designed for:
Batch mode operation
Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
q EPA urban
EPA highway
Some or all SAE J227 schedules
Other
12. Can JPL use this data in a survey report for the Department of Energy?
Yes
No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
q Yes
q No
Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes	 Who?
No
15. Please list other U.S, companies you know with automotive performance
simulation programs of any type.
CXX D N
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VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 H. Reese Ivey
Your company Wood- Ivey SLtems Corp.
Your company address P.O. Box 4609
Winter Park- FL. 32793
Your mail stop
Your department
Your title	 Vice PrPsid.nt
Your phone number (305) 678-6116
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type: of
vehicle study?
q Yes	 Name of Program(s)
q No
3. Please list program names which are in a usable state,
10.
11.
12.
t
13.
14
15.
Is your simulation program(s) designed for:
q Batch mode operation
q Interactive mode
q Both of the above
If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
q EPA urban
E, EPA highway
q Some or all SAE J227 schedules
q Other
Can JPL use this data in a survey report for the Department of Energy?
q Yes
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
Are you willing to discuss your simulation program(s) further with a JPL
survey team?
q Yes
No
q Maybe
Have you discussed your simulation program(s) previously with JPL personnel?
q Yes
	 Who?
q No
Please list other U.S. companies you know with automotive performance
simulation programs of any type.
The major automotive companies
fp
r
ABORATORY California Institute of Technology • 4800 Oak Grove Drive, Pasadena, California 91103
0
. {
`1 N I S CO R FO RAT (OA/ 15"
X97" Th(Ar 771WE
Electric Dynamics Corporation
Attn: James C. Boylan
President
607 North Main Street
Plainwell, MI 49080
Dear Sir:
A9467 1N& 41 1201 pj4T4FD
The Jet Propulsion Laboratory (JPL) has been requested by the Department of
Energy to conduct a survey of automotive-performance simulation capability
within the United States and, in particular, electric and hybrid vehicle
performance simulation capability within the industry and government'sectors.
The results will be published and made available to the public.
Attached is a questionnaire designed to give JPL a brief indication of your
automotive performance simulation capability. The questions are yes/no or
multiple-choice types which will.convey information to JPL with a minimum
expenditure of your time. The questionnaire should require approximately
10 minutes to complete.
Please help us by indicating your answers to the questions and returning the
questionnaire in the self-addressed, stamped envelope provided. Your prompt
response will be greatly appreciated.
It is emphasized that this is a request for information only and does not
constitute a commitment, implied or otherwise, that .JPL will take any pro-
curement action. JPL or the Government cannot be responsible for any cost
incurred in furnishing this information.
Very truly yours,
0. Fig
	 /a, Supervisor
Flights roject &
Civil Systems
Procurements
PD: cm
enclosure
Telephone 354-4321	 Twx 910-588-3269
	 Twx 910-588-3294
f	 E
a
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 a;
^y-	 l 'i,CRCA) ^^7
	 lfizalj)SN7'
Your' company	 EI-6:8, , /	 Vel (C le A
-
J`J 6(A-fr-Y7+,1 e
Your company address
zllule/a s9 al W to Y- 541 L^
Your mail stop
Your department ,p
Your title
Your phone number
If your company does not have an automotive simulation pro gram ; go to question 15:
1.	 Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q^ No government funding
t.	 Are you currently using any of your simulation programs for some type of
vehicle study?
® Yes	 Name u% Program(s)	 946' zi e' flry zrFVWL 	 _,
q No
3.	 Please list program names which are in a usable state.
Is your program(s) available for public use?
q Yes
No
Is the program(s) described in any publicly available technical publications?
q Yes
® No
Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
.[3E ectric vehicles
Hybrid vehicles
q All of the above
q None of the above
(Please define your meaning of "Hybrid	 Aesel	 ewiIne
f l rvLi^ r h se4oes 6 3 12eL 	 6e	 yy 6aye
Please describe your program(s) in terms of:
The programming language used 	 *5le,
The computer(s) it runs on	 9	 pp r- f , /
,The approximate number of source code cards_ ^C_ e /^ 7? 7
The approximate number of routines
Core storage requirements
Your simulation program(s) is:
q Well documented
Partially documented
q Not too well documented
If your simulator(s) can accommodate hybrid vehicles and /or heat-engine
vehicles, can it accept emission maps?
q Yes
10. Is your simulation program(s) designed fort
Batch mode operation
interactive mode
q Both of the above
11. If your simulator(s) accommodates any SAE or'Federal driving schedules,
please indicate which ones;
EPA urban
q EPA .ighway
Some or all SAE J227 schedules
q Other
k
x
12.
,
Can JPL use this data in a survey report for the Department of Energy?
12/yes
q No
r
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you	 willing to discuss your simulation programs) further with a JPL
survey team?
q Yes
q No
D/Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes	 Who?
[]/NO
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
' //9 -D	 5eQ,VlG!S	 /	 i2/^D ^N	 3y ^ci
A
rti .
0
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name Arthur E. Raynard
Your company AiResearch Manufacturing Company
Your company address 2525 West 190th Street
Torrance, California 90509
Your mail stop T-41 Building 36
Your department 93-8
Your title	 Senior Project Engineer
Your phone number	 (213) 323-9500 x-2881
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
® Yes	 Name of Program(s) Preparing for upcoming Hy b ri d Vehicle Program
q No
3. Please list program names which are in a usable state.
I. Hybrid Vehicle Performance Program
2. Hybrid Vehicle Life Cycle Cost Program
'35
.1 .	 4
4. Is your program(s) available for public use? 
Yes
® No
5. Is the program(s) described in any publicly available technical publications?
7 YesC No
6. Can your simulation program in some manner simulate or predict performance of:
3 Heat-engine vehicles
Electric vehiclesP
Hybrid vehicles
All of the above
None of the above
(Please define your meaning of "Hybrid".) 	 Vehicle uses two fuel sources, one
of which
	
is wall	 plug electricity and storable
	 in the vehicle.
7. Please describe your program(s) in terms of:
The programming language used 	 Fortran V
UNIVAC -	 1100
The computer(s) it runs on
The approximate number of source code cards Performance - 1500: Cost - 500
The approximate number of routines
	
15
Core storage requirements	 Performance - 20K words
8. Your simulation program(s) is:
7 Well documented
Partially documented
D Not too well documented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
A I Yes
_. 7 No
A
Fa^
C
	
10.	 Is your simulation program(s) designed for:
0 Batch mode operation
Interactive mode
Both of the above
	
1.1.	 If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
7X 	 urban
U EPA highway
qX Some or all SAE J227 schedules
q Other
12. Can JPL use this data in a survey report for the Department of Energy?
a Yes
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
a Yes
q No'
q Maybe
14. Have you discussed your simulation program (s) previously with JPL personnel?
q Yes
	 Who?
q No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
University of Wisconsin, TRW, Aerospace Corp., Ford Motor Co., LLL, Exxon
0
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name Bogdan W. Bernert
Your company B. I. E. - BERNERT INTERNATIONAL ENGINEERS
Your company address 7615 Greenback Lane
Citrus Heights, CA 95610
Your mail stop
Your department
Your title	 President
Your phone number (916) 726-0450
If your company does not have an automotive simulation program, go to question ls.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes
	
Name of Program(s)
I
q No
3. Please list program names which are in a usable state,
10. Is your simulation program(s) designed for:
Batch mode operation
q Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
q EPA highway
Some or all SAE J227 schedules
q Other
a
12. Can JPL use this data in a survey report for the Department of Energy?
q Yes
No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
q Yes
q No
q Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q' Yes	 Who?
q No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
We do not know any U.S, companies to be engaged in automotive
performance simulation program._
1
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 J^f 13'f='Zi' ^1 3 ^^^^^^	
^--
Your company —
Your	
`	r^ r`3,^^^r',
our company address 	 ,"4V 4• c'G
Your mail stop
Your department
Your title	 ^^.e^`^S"/^E!3i
Your phone number	 ,. //Z,.—
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes	 Name of Program( s)
q No
3,	 Please list program names which are in a usable state,
RCC^ IVES	 WKEE
IY U^V r) 8 ^97 I	 '
'^!7CTION G22	 C O R P O R A T I O N
Mr. 0. Figueroa
Flight Project and Civil Systmes Procurements
Jet Propulsion Laboratory
4800 Oak Grove Dr.
Pasadena, Ca 91103
November 22, 1977
Dear Sir:
With regard to the recent request from your office
concerning Vehicle Simulation Programs: we are currently
seeking support for the development of Vehicle Simulation
#	 and Parameter Identification software.
We have significant in-house experience and capability
in this field and we would appreciate information con-
cerning the procedure for qualifying our company so that we
can receive RFP'S and submit proposals in this general area.
Very truly yours,
1
Robert S. McKee
President
RSM/rr
'7
M C KEE ENGINEERING CORPORATION, 411 WEST COLFAX STREET, PALATINE, ILLINOIS 60067 TELEPHONE (312) 358-6773
LC.a'
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name
Your company ^2- i ^^D	 C Q yIC^=^ -^ r
Your company address (c) ro o
Your mail stop
Your department
Your title
Your phone numbed
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
MYes	 Name of Program(s)	 ^Cc_`^Zt^ `^L'tCtC—'St4,5.^
q No
3. Please list program names which are in a usable state,
0 C'.	 Z=ED
-^v
4. Is your program(s) available for public use?
Yes
FNo
5. Is the program ( s) described in any publicly available technical publications?
Yes
^No
6. Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
RElectric vehicles
7 Hybrid vehicles
All of the above
None of the above
(Please define your meaning of "Hybrid".)
^_	 x
7. Please describe your program(s) in terms of:
The programming language used ^tlklsk C-
The computer (s) it runs on %Y^t.^C`(L+^ CI C
The approximate number of source code cards
The approximate number of routines
Core storage requirements
8. Your simulation program(s) is:
Well documented
Partially documented
Not too well documented
E
9. If your simulator (s) can accommodate hybrid vehicles and/or heat
-engine
vehicles, can it accept emission maps?
L^ Yes
%,,No
10. Is your simulation program(s) designed for:
q{, Batch mode operation
^
t Interactive mode
q`'\Both of the above
11. If your simulator (s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
q EPA urban
q EPA highway
Some or all SAE J227 schedules
FOR Other 2^-eEAW&Vi.
12. Can JPL use this data in a survey report for the Department of Energy?
Yes
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you	 willing to discuss your simulation program(s) further with a JPL
survey team?
q Yes
q No
Maybe
14. Have you discussed your simulation program ( s) previously with JPL personnel?
q Yes
	 Who?
KNo
15. Please list other U.S, companies you know with automotive performance
simulation programs of any type.
A
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 / U' C7 6 Z— CY 4/r'Po c L
Your company
Your company address f 6 7	 Z Y X12 S,
1 i^7^ 'Q 1 Z; 1111101-1- / 6'ey-I'r -'Z19216
Your mail stop
Your department X11 07-1 CWZ,
Your title	 a 1 -1y1Q 
Your phone number
If your company does not have an automotive simulation program, go to question 15.
r
1. Indicate the funding source of your simulation program(s). 	 eyeI3AL / p"jn/^^^
q All government funding
q Some government funding
No government funding —
2. Are you currently using any of your simulation programs for some type of
vehicle study?
IR Yes	 Name of Program(s)
q No
3. Please list program names which are in a usable state.
R
E
p ^	 r
4. Is your program(s) available for public use?
7 Yes
No
5. Is the program(s) described in any publicly available technical publications?
Yes
® No
6,	 Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
Electric vehicles
Hybrid ,vehicles j4-04 7^d6
All of the above
None of the above
(Please define your meaning of "Hybrid".) Off, ^r%Ab t 7.I^'.(V^%,G^^/ ^^'
./Il/^^/ fit3 	 .^c''^L^^^ffi ^'^ A'lrF'/^	 7uP.^t^^ ^•r77,^L''Z_-
7. Please describe your program(s) in terms of:
The programming language used
The computer(s) it runs on	 r__
The approximate number of source code cards
The approximate number of routines
Core storage requirements ^/jX^Ir4L
8. Your simulation program(s) is:
Well documented
Partially documented
Not e documented
9.	 If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
Yes
 
'>
No
f 	 ^	 Y
10.
11.
12.
13.
14.
15.
Is your simulation program(s) designed for:
q Batch mode operation
q Interactive mode
Both of the above
If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
q EPA urban
q EPA highway
q Some or all SAE J227 schedules
Other 01,/2 1-0"5 4-/'m 1h7 1W 4)X. 7 4^jl
Can JPL use this data in a survey report for the Department of Energy?
q Yes
q No
XJ Maybe (A "maybe" will be considered a "no" until resolved)
Are you willing to discuss your simulation program(s) further with a JPL
survey team?
Yes
q No
q Maybe
Have you discussed your simulation program(s) previously with JPL personnel?
q Yes	 Who?
ZNo
Please list other U.S. companies you know with automotive performance
simulation programs of any type.
A`7' 2
I
^s
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information;
Your name 'r' 69'r3 /2-7— 5C. /'/ c4.-w2 -Lz—
Your company S 0C2 7W C0126"7' .ECG/^+`13O G^ fJ f°'
Your company address P 0. x5aX 13	 '►^
Your mail stop
Your department
Your title Oa" /:; f^^/!? f/^'r'`^
Your	 phone number l _	 ` '°d74
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
All government funding
® Some government funding
No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
Yes
	
Name of Program(s)
® No ( 13 UT r-  XP,6c,7T
 Tu a34 51J0YZ-7zy)
3. Please list program names which are in a usable state.
W00
'{6
14. Is your program(s) available for public use?
® Yes	 V51773 6-F Oil	 Y.c^' G	 ^r'e^i'2f^ 7`r' Se i' ^,?'S> s%h
No	
^wI-VVP- /t^,,-/C= l^^l^	 0W C  C 64C"O
5. Is the program(s) described in any publicly available technical publications?
1
Yes
® No
6. Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
Electric vehicles
	 (f V' 72,2, )^
Hybrid vehicles
All of the above
None of the above
(Please define your meaning of "Hybrid".)
7. Please describe your program(s) in terms of:
The programming language used f7JV-e 
The computers) it runs on 
_- 45-' -f, ' t 2! 1.S';?7	 /--" v`
The approximate number of source code cards
The approximate number of routines
Core storage requirements
8. Your simulation program(s) is:
Well documented
Partially documented
	
V 200111 )
Not too well documented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
tt
I
,
	
	 Yes
No
-	 I	 k
Is your simulation program(s) designed for:
q Batch mode operation
Interactive mode
q Both of the above
If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
q EPA urban
q EPA highway
q Some or all SAE J227 schedules
Q Other Y Coo l-7 j	 /'-qCc,6' -r	 c0
AFL/ 2"2.-) L/5 —e-2 S"-91 2"°-7 aZ (.3a`^ C• Y'C 1 ::a
12. Can JPL use this data in a survey report for the Department of Energy?
® Yes
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
Yes
q No
q Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes
	 Who?
7 No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
10.
11.
. i -- sW
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 L— V ate' ^ 4 51-6
Your company	 -MVJ	 s' sec r'cM C A•AJ7) FAJ CO 611
Your company address ^IVE" 5j? RCC–" RA 2K.
K^^o-^rno GEAc-t C ,
.16
9',0 Z7 r
Your mail stop	 '^114v
Your department	 A^3aNC' t^ /FCs^/.VOLO!ry _ GAdO^sf7^12t/
Your title	 MsR • &7 Ij"c-v 4ppyt47-/Fells
Your phone- number 	 S' 3 Ste^ 2S6 0
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes
	
Name of Program(s)
IX No
3. Please list program names which are in a usable state.
/U42 iv r,
0a
is your program(s) available for public use?
Yes
No
5. Is the program(s) described in any publicly available technical publications?
® Yes
No
6. Can your simulation program in some manner simulate or predict performance of:
q Heat-engine vehicles
Electric vehicles
Hybrid vehicles
All of the above
None of the above
(Please define your,
 meaning of "Hybrid".) /yF47` Nlr/itlF/ST -7-dey a ^NE/^ly Syv ^
C.,F L /T^'6=R /^i4^i4GG^C.. 0^2. SEi2/ES TY,^ES
7. Please describe your program(s) in terms of:
The programming language used 	 G_,,1 Z_1.v6' S, 7-E_111
The computer(s) it runs on __ -L	 360  - -7 5-
The approximate number of source code cards
The approximate number of routines
Core storage requirements
8. Your simulation program(s) is:
q Well documented
Partially documented
Not too well documented.
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
Yes
No	 50
K +	 ^
V
10. Is your simulation program(s) designed for:
q Batch mode operation
q Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
® EPA urban
q EPA highway
q Some or all SAE J227 schedules
r( Other_ PRO ::9 *M 4CC6-0777 57-.4TiSTtC.*L_ D/STl2/QL&7CW5
42,G IIEM .L-lr^ ` 1/ic ^G/T = CGS= L .CHAT O/L/ ts1/iC N T S
"	 12.	 Can JPL use this data in a survey report for the Department of Energy?
Yes
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
Yes
q No
q Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes
	 Who?
rqu
L41 No
15. Please _list other U.S. companies you know with automotive performance
simulation programs of any type.
L CA3
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information
Your name y^/ N	 /'/ Sd/a /d^C /^ ^d	 r//s o
Your company
	
41, A,• ©• d•
Your company address
49 d 3
Your mail stop --.
Your d p tment	 ^-T	 % 41V 	 G '"	 t^--
Your t ' tle	 D	 '^	 C / O L C1 ^/ /-1 S	 /YID
Your phone number
	
^l8 " -3 3 G ^	 (^ Q
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
® All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
Yes	 Name of Program(s) A4 70 C,4A ASS'C3S"
q No
3. Please list program names which are in a usable state,
:^'2
44	 +
A
4. Is your program(s) available for public use?
Yes
No
5. Is the program(s) described in any publicly available technical publications?
0 Yes'
f VI NoUS
6. Can your simulation program in some manner simulate or- predict performance of:
Loa Heat-engine vehicles
Electric vehicles
Hybrid vehicles
All of the above
None of the above
	 t
(Please define your meaning of "Hybrid".)
7. Please describe your program(s) in terms of:
The programming language used AO  ne4	 / ^ip G
The computer(s) it runs on i
The approximate number of source code cards
The approximate number of routines
	
3
,(v
Core storage requirements 	 A ^\
8. Your simulation program(s) is:
Well documented
Partially documented
Not too well documented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
Yes
No
i t 10. Is your simulation program(s) designed for:
oBatch mode operation
Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
r%l EPA urban
EPA highway
Some or all SAE J227 schedules
Other
12. Can JPL use this data in a survey report for the Department of Energy?
Yes
No
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
Yes
No
Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
Yes	 Who?
No
15. Please list other U.S. companies you k)-.iow with automotive performance
simulation programs of any type.
a(ij
La
I
	 3y	 ^
VEHICLE
S IMULI'MON
QUESTIONNAIRE
Please provide the following information:
Your name VAUGHN
Your company A I-I. l f1/f,,--r, 1--n11,^-P GV ^ RR
Your company address P066 r	 AVM.
fox SS`5'
Pgo vy
 , & '')rl 8,4601
Your mail stop
Your department tJyOP066.0 EA/61NE/ UEH1 r-L6 A111.510 A]
Your title . IPF-r-roR fir=' My^°3/e^^C^N
E
Your phone number x) 37$-0000
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q- Yes	 Name of Program(s)
l_J No
f`	 3.	 Please list program names which are in a usable state,
10. Is your simulation program(s) designed for;
q Batch mode operation
q Interactive mode
q Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
q EPA urban
q EPA highway
q Some or all SAE J227 schedules
q Other
12. Can JPL use this data in a survey report for the Department of Energy?
q Yes
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
q Yes
q No
q Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes	 Who?
q No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
/(/Gill 6: 7-0 MV 41OW4.4
ter•----
4
ABORATORY California Institute of Technology • 4800 Oak Grove Drive, Pasadena, California 91103
F
	 w: ,a	
a^
Electric Vehicles of Ohio
Attn: Robert D. Childs
9135 Frenwood Drive
Olmsted Falls, OH 44138
Dear Sir:
The Jet Propulsion Laboratory (JPL) has been requested by the Department of
Energy to conduct a survey of automotive-performance simulation capability
within the United States and, in particular, electric and hybrid vehicle
performance simulation capability within the industry and government'sectors.
The results will be published and made available to the public.
Attached is a questionnaire designed to give JPL a brief indication of your
automotive performance .simulation capability. The questions are yes, /no or
multiple-choice types which will.convey information to JPL with a minimum
expenditure of your time. The questionnaire should require approximately
10 minutes to complete.
Please help us by indicating your answers to the questions and returning the
questionnaire in the self-addressed, stamped envelope provided. Your prompt
response will be greatly appreciated.
It is emphasized that this is a request for information only and does not
constitute a commitment, implied or otherwise, that JP?, will take any pro-
curement action. JPL or the Government cannot be responsible for any cost
incurred in furnishing this information.
Very truly yours,
0. Figur0a, Supervisor
Flight ,
 roject &
Civil Systems
Procurements
PD: cm
enclosure
'57
Telephone 354-4321	 Twx 910-588-3269
	 Twx 910-588-3294
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 Elmo M. Long
Your company	 St. Elmo Hybrids
Your company address
	
101+8 Van de Venter Street
W. Palm Beach, Florida 33405
Your mail stop
Your department	 .
Your title	 Director
Your phone number	 (305),812-6986
9	 If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes	 Name of Program(s)
q No
3. Please list program names which are in a usable state,
910. Is your simulation program(s) designed for:
Batch mode operation
q Interactive mode
q Both of the above
11. If your simulator(s) accom-iodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
q EPA highway
Some or all SAE J227 schedules
Other
12. Can JPL use this data in a survey report for the Department of Energy?
Yes
No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
q Yes
No
® Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes
	 Who?
q No
15. Please list other U.S, companies you know with automotive performance
simulation programs of any type.
None..
r
^9
rj
`r -
VEHICLE
SIMULATIONt=
QUESTIONNAIRE
Please provide the following information:
Your name	 Edward A Cam pbell
t Your company.
	
Electric Vehicle Council
Your company address 90 Park Avenue
New-York, N Y 10016
Your mail stop
Your department
Your title	 Executive Secretary
Your	 phone number	 212/573-•8785
If your companydoes not have an automotive simulation - program, go to question 15:
i. Indicate the funding source of your simulation program(s).
q All government funding
q 	 Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
. vehicle study? I
q 	 Yes	 Name of Program(s)
No
.3. Please list program names which are in a usable state,
i-	 10. Is your simulation program(s) designed for:
A.#
.. F-1 Batch mode operation
Interactive mode'
0 Both of the above
11. If your simulator(s) accommodates any SAE or'Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
Some or all SAE J227 schedules
Other
12. Can JPL use this data in a survey report for the Department of Energy?
q Yes
U No
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you	 willing to discuss your simulation program(s) further with a JPL
survey team?
Yes
No
Mayb e
14. Have you discussed your simulation program(s) previously with JPL personnel?
Q Yes	 Who?
F] No
15. Please list other U.S, companies you know with automotive performance
simulation programs of any type.
61
y	
F'
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name
9ENJR11I OANON
Your company	 TrP..P3N1 PPIRTH
OOGUE ELECTRIC 14ANUEACTURI3 COMPANY
Your company address	 100 PENNSYLVANIA AVENUE
PATERSON, NEW JERSEY 07509
Your mail stop
Your department
Your title
Your phone number 201---
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes
	
Name of Program(s)
q No
3. Please list program names which are in .a usable state.
10. Is your simulation program(s) designed for:
Batch mode operation
Interactive mode
Both of the above
t
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
3i	 Some or all SAE J227 schedules
f Other
I±	 'r
12. Can JPL use this data in a survey report for the Department of Energy?
Yes
No
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
Yes
U No
Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
0 Yes	 Who?
No
13.	 Please list other U.S, companies you know with automotive performance
	 \
simulation programs of any type.
G3
Df.
VEHICLE
SIMULATION
QUES'T'IONNAIRE
Please provide the following information:
Your name (L, 121 cc i
Your company T:^.^ OPJ F.AJ'E"2-\ ^5 A?G .
Your company address P 0 20X 19 2"
Nev avyl	 ^`^^13z.
Your mail stop
Your department 4--I,.tL'" 4T jL. rl.&"IJ'L k-u"V1r-►LyUAJ	 ---)yS")^_ ,L
Your title
Your phone number 2.01 414 SZ:14 ,
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
^es	 Name of Program(s)
q No
Please list program names which are in a usable state,
^.J	 ^-ySIM, w12^
^:
	
^4CCSI M• ^t2e
4.
S.
6
t J
Is your program(s) available for public use?
Yes 
^ O^
Is the program(s) described in any publicly available technical publications?
Yes
	
566 P%4PF.—n 2118
0 No
Can your simulation program in some manner simulate or predict performance of:
Heat-engine e ► :isles
^lectric vehicles
Hybrid vehicles
All of the above
None of the above
(Please define your meaning of "Hybrid".)
Please describe your program(s) in terms of:
The programming language used 	 fj
The computer(s) it runs on 	 31
The approximate number of source code cards MOO
The approximate number of routines	 19 	
_
Core storage requirements	 E30 OW	 OzTe=,;^>
1
G) Your simulation program(s) is:
Well documented
artially documented
Not too well documented
9.	 If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
Yes
q No
iY ♦ I •.
10	 Is your simulation program(s) designed for:
2-"Batch mode operation
Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
2000E^PA highway
Some or all SAE J227 schedules
Other Sco- 7. 4^AF--  'ZID 2
12. Can JPL use this data in a survey report for the Department of Energy?
Yes per conversation with Mr. Ricci on 219178.
61	 No
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
Yes
q No
Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes	 Who?_
vo
la.	 Please list other U.S. companies you know with automotive performance
simulation programs of any type.
6^
0
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
C. A. Beisterling, Mgr., E.E.Your name .^,	
Franklin Institute Research Labs.
Ben Franklin ParkwayYour company:	
Philadelphia, PA 19103
Your company address	 ----
Your mail stop
Your department
Your title
f	 ,{
Your	 phone number
`'. If your company does not have an automotive simulation program, go to question 15.
o	 '
1. Indicate the funding source of your simulation program(s).
q 	 1 government funding
Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
7UYt1VL '^ (gin trw ►t ce
12/yes 	 Name of Program (s) ^y
q No
3. Please list program names which are in a usable state.
^	 r
r{
4. Is yo program(s) available for public use?
i	 Yes
No
5. Is the program(s) described in any publicly available technical publications?
Yes
I	 U `lo
s^
6. Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
pa	 L^ Electric vehicles
f-I)HIbrid vehicles
E, All of the above
Cl None of the aboves	 i
[ec^tc- ^! ntz?^w^l ^mK^^sfl^r^— ^'[^ee^(Please define your meaning of "Hybrid".)
G
7. Please describe your program(s) in terms of: 	
,,
The programming language used 64- ao, awA A-S5"e vt_L ( I Ea"i UCL A
The computer (s) it runs on 
The approximate number of source code cards 	 `-	 roue..
The approximate number of routines eyt?i+a-'
Core storage requirements	 &C)
8. Your simulation program(s) is:
Well documented
P rtially documented
Not too well documented
'	 9.	 If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
No
`f....	
10.	 Is your simulation program(s) designed for:
B ch mode operation
Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
f
Some or all SAE J227 schedules
t
Other
12. Can J use this data in a survey report for the Department of Energy?
Yes
No
"maybe"	 p	 " " until resolved)Maybe (A be will be considered a no t	 s	 )
13. Are you willing to discuss your simulation program(s) further with a JPL
survey eam?
Yes
No
Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
Zo
/ Who?
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
F 
4	 VEHICLE
`
	
	 SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 A (V T-0 N-1 Q r - r ` ^ T1 ^-^S
Your company C«h K c nc. T C 1A w0 0(5Y Y-14 C.
Your company address q G A c•^^ rry Sr ^^,^ A^ .
Your mail stop
Your department_ G^ ^^zE Prn^ G
nt^
Dom '	 ^'	 (`0N
A KA L Y T 1 CAI_
• Your title
795- 243-15Your	 phone number
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q 	 All government funding
Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q 	 Yes
	 Name of Program(s)
No
3. Please list program names which are in a usable state,
i-	 ^ yBRi D
?	 ld V i^3M-e 8 i !_E	 ` 1^ 6L F d R. /t'ift h^Cc' - Sf ^^ cic /177 a.v p/-0 Gt--,? M	 .
+ Y
70
4. Is your program(s) available for public use?
Yes
No
5. Is the program(s) described in any publicly available technical publications?
dyes
No
6. Can your simulation program in some manner simulate or predict performance of:
q Heat-engine vehicles
Electric vehicles
Hybrid vehicles
All of the above
q None of the above
(Please define your meaning of "Hybrid".) VEtFCCLE Pp wEr-ep By A
C C, M6t M A-r o iv of	 A NEAT F_Aj6i&f6 n#jD AAj r cE C#?t^c ,4+4;vv..
7. Please describe your program(s) in terms of:
The pro gramming language used
	
r(3 
	
WL
The computer (s) it runs on	 CDC 6600
The approximate number of source code cards 2 B ° ^^ 5	N 2,
The approximate number of routines
	
5-3
Core storage requirements
	
12-4 ODOR	 W o ,e A s
8. Your simulation program(s) is:
'Well documented
q Partially documented
q Not too well documented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
aYes
q No
12.
(11,
13.
14.
15.
N	 r
t
10. Is your simulation program(s) designed for:
aBatch mode operation
Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
E	 EPA highway
Some or all SAE J227 schedules
Other	 A&y ; ^ %s l,4Ptt?_
Can JPL use this data in a survey report for the Department of Energy?
Yes
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
i
Are you willing to discuss your simulation program(s) further with a JPL
survey team?
aYes
q No
q Maybe
Have you discussed your simulation program(s) previously with JPL personnel?
Yes	 Who?
	
^NA-b
q NO
Please list other U.S, companies you know with automotive performance
simulation programs of any type.
0-1
BORISOFF ENGINEERING CO.
ELECTRIC TRANSPORTATION EQUIPMENTy'	 77"6 BURNET AVENUE
VAN NUYS, CALIF. 91405
213-988-5630
November 23, 1977
JET PROPULSION LABORATORY
California Institute of Technology
4800 Oak Grove Drive
Pasadena, California 91103
Gentlemen:
In response to your November 17, 1977 inquiry regarding
automotive performance simulation, we are sorry to state
that we do not presently have a computer simulation capability
such as your letter inquired about. Our primary field of
expertise and competence is in the engineering and design, of
electrically propelled vehicles.
As a matter of interest and reference, we believe that our
It	
credentials and experience are known to Department of Energy
staff and industry people and we would welcome the opportunity
to be of help to your organization as your interest indicate.
I would appreciate an opportunity to explore this with you
further. May we hear from you?
Very truly yours,
BORISOFF ENGINEER G CO.
B. Borisoff, r E.
BB:kh
7-5
r	
	
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 Karl R. Stewart
Your company	 Sierra Solar Systems, Inc
Your company address P. 0. Box 310
Nevada City, California 95959
Your mail stop
Your department-
Your title	 Exec. Vice President
Your phone number	 916/272-3444
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes	 Name of Program(s)
q iQo
3. Please list program names which are in a usable state,
7
10. Is your simulation program(s) designed for:
Batch mode operation
q Interactive mode
q Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
q EPA urban
EPA highway
q Some or all SAE J227 schedules
q Other
12. Can JPL use this data in a survey report for the :Department of Energy?
q Yes
q No
^`	 q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
Yes
No
q Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes	 Who?
q No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
Aero Power
2398 4th Street
Berkeley, CA 94710
^S
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name Roger H. Ducoffre
Your company Metal Specialists $ Inc.
Your company address 16440 Common Road
Roseville, MI 48066
Your mail stop
Your department
Your title Director of Sales
Your phone number 773-0800
If your company does not ,have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes	 Name of Program(s)
q No
3. Please list program names which are in a usable state.
I10. Is your simulation program(s) designed for:
7 Batch mode operation
Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
Some or all SAE J227 schedules
Other_..,
12. Can JPL use this data in a survey report for the Department of Energy?
Yes
No
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
7 Yes
a No
0 Maybe.
14. Have you discussed your simulation program(s) previously with JPL personnel?
a Yes	 Who?
No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
One of the companies we do work for that has this type of testing equipment is
Dana Corp-Parish Division. Our facilities are geared primarily to the metal
stamping and assembly area. We are involved in both prototype & production
manufacturing of body and chasses components.
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following/J informaattio/jn/:
Your . name ^rtf
Your company 1
	
.1we
Your company address	 m	 loll	 !^! G w	 l/^ c7
Your mail stop
Your department
Your title	 G'G	 / `^G/'/ ^I 11	 l^^0^ S
Your( d 2 j	 3,I00"phone number
If your company does not have an automotive simulation program ; eo to auestion 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Arc you currently us-4
-11g any of your simulation programs for some typ e of}r-•
vehicle study?
q Yes	 Name of Program(s)
El No
,3.	 Please list program names which are in a usable state.
tVEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name
Your company
Your company address
Your mail stop
Your department
Your title	 ^^i.^^^, C3 fi^ Z'^- /d^2'd,,'^rwG 6 O^F-7G E
Your phone number_
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
^1.1 government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
-5^
-yP^eYes	 Name of	 s) ^`^^^ vFr}zc Lc• %^Zff^v'rgz-C^,,/
No	 l}^5 v!'^c"^"3rTVG}y ^dG
3. Please list program names which are in a usable Mate,
f^'1^i2/o ^^i c c	 ivy/c"^-It-,17 r---)
r.
79
^	
r
4.	 Is your program(s) available for public use?
ZYes
No
C	
5.	 Is the program(s) described in any publicly available technical publications?
i
Yes
F7 No
,
6. Can your simulation program in some manner simulate or predict performance of:
QHeat-engine vehicles
^leotric vehicles
E--Hybrid vehicles
All of the above
f	 None of the above
(Please define your meaning of "Hybrid".)
7. Please describe your program(s) in terms of:
The programming language used
The computer(s) it runs on
The approximate number of source code cards	 a
The approximate number of routines- 	 ^"O
Core storage requirements 1 .5r e-^a-^ — /^ o/ 6^ Q-o dn6CA /> S
S.
	
Your simulation program(s) is:
aWell documented
Partially documented
Not too well documented
f
9.	 If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles can it accept emission maps?
1	
^^
No
R
I
f'	 It
10. Is your simulation program(s) designed for:
Batch mode operation
q Interactive mode
q Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
[]-`EPA, highway
Some or all SAE J227 schedules
q Other
12. Can JP	 use this data in a survey report for the Department of Energy?
i
Yes
q No
`- q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you	 willing to discuss your simulation program(s) further with a JPL
survey .team?
Yes
q No
q Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes	 Who ?/rr^ DEC	 3 	 .	 i	 ?	 C=
q No
15. Please list other U.S. companies you know with automotive performance
t
simulation program 's of any type.
i
5_71
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 Ali G:27z3 S 1,
Your company ^^c^,2r re-e--- ";774Q7Z77Z<
Your company address Lam14, 3 A c,'/j Ul,-W
Your mail stop _^^^^' `f^S
Your department A/tJA6- -zf^^^
Your title
Your phone number 6LI6a^ 72 3 .3 -7 7
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes
	
Name of Program(s)
q No
3. Please list program names which are in a usable state,
fi
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
e	 ^' l f ^'^Your name	
,,}	 nn
Your company	 f c',° ^- t^c P?7ea-e r- 4,5	 4; 
Your company address 	 Vin-	 1 I
3e) -3
Your mail stop
Your department ^^ nt^^Y> ^^ k'/'? /sag <2-a? ^ i.^ ^	 ^^^`l ^n^^,r c, ^et.diy7n il^^0
Your title.
Your phone number ^1 15' JI S 3 -4 266 X 1 01
If your company does not have an automotive simulation program, go to question 15.
1,	 Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding	 €
q No government futdizi,g
2. Are you currently using any of your simulation programs for some type of
vehicle study?
I
q Yes	 Name ` of Program(s)
q No
3. Please list program names which are in a usable state,
4
t
t
1
Ty
*-7-,0-1,,j 7
- — 4
10. Is your simulation program(s) designed for:
q Batch mode operation
q Interactive mode
q Both, of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
Some or all SAE J227 schedules
Other
12. Can JPL use this data in a survey report for the Department of Energy?
Yes
q No
q Maybe (A "maybe" will tie considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
Yes
No
q Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel'?
q Yes	 Who?
q No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
co	 V4 ?-Z.o	 )V It-4
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name S+GueK K
Your company &; e, ^ As fe c. 46- 5	 l•^ c.,
Your company address ^u^" 'e 2 ,
[.0 Q ,S (-1 i it.q Ton ,	 ^. G .
	
it DD 3
Your mail stop
Your department rr	 Pe4.c *"t eof
Your title 114 n 4 ^	 'a o:► ee'
V	 01
Your phone number ? 	 33 -69 r2
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
v,=:hicle study?
q Yes
	
Name of Program(s)
q No
3. Please list program names which are in a usable state,
d
w!*.-
VEI3ICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name A.A. Slackerby
Your company Power-Train, Inc.
Your company address 	 3665 South 300 West
Salt Lake City, Utah
84115
Your mail stop
Your department
	
C-lorl2orate
Your title	 President
Your phone number 801-261-1616
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes	 Name of Program(s)
q No
3. Please list, program names which are in a usable state,
t
i10. Is your simulation program(s) designed for:
F7 Batch mode operation
Q Interactive mode
0 Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
Some or all SAE J227 schedules
Other
12. Can JPL use this data in a survey report for the Department of Energy?
Yes
No
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
Yes
No
Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
Yes
	 Who?
No
15. Please list other U.S, companies you know with automotive performance
simulation programs of any type.
International Harvestor, Fort Wayne, Indiana
iF ,
yy
t	 VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name 14), ^,,^^^-
Your' company 	 A, el)	 Cole F_-
Your company address
	
Iz-
	 A
Your mail stop
Your department
Your title	 ^^ S
Your phone number
If your company does not have an automotive simulation program, go to question 15,
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes	 Name of Program(s)
W wo
3. Please list program names which are in a usable state,
s
8a^
^	 4
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 Eugene McManus
Your company
	
Raytheon Company
Your company address
	
Hartwell Road
Bedford, MA	 01730
Your mail stop	 M1-46
Your department 	 Marketing and Planning
Your title	 Marketing Manager, Laboratory Support Technology
Your phone number	 (617) 274-7100 x4019
If your company does not have an automotive simulation program, go to question 15.
No simulation
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes	 Name of Program(s)
q No
3. Please list program names which are in a usable state.
89
F
F .
l
46
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 6 LAI 9Z /tIVE011
Your company	 mot" U AJ IF-k	 F 4Y If 0,
company address	 j 6 6—.2- AII^0A 4- ^a
'cSe /'9 "tj, 0A/ 41Z/./'^Q
Your mail stop
Your department
Your title
Your phone number
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes	 Name of Program(s)
No
3. Please list program names which are in a usable state,
r..
^1
x
10. Is your simulation program(s) designed for:
q Batch mode operation
Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
Some or all SAE J227 schedules
Other
12. Can JPL use this data in a survey report for the Department of Energy?
q Yes
qj No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
Yes
q No
q Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes
	 Who?
No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
"NTFe^A/s?yj^i.vr^G 6^AA11—h7-,57-g-4 /R/ FT.(lJai¢yT F'. /^/J ^-xcd,^
Gould Inc.
40 Gould Center
Rolling Meadows, Illinois 60008
Telepi.one (312) 640.4400 GOULCy^,.^L
ti
November 21, 1977
Mr. 0. Figueroa, Supervisor
Flight Project & Civil Systems Procurements
Jet Provulsion Laboratory
4800 Oak Grove Drive
Pasadena, CA 91103
Dear Mr. Figueroa:
Enclosed is our response to your questionnaire about our
automotive-performance simulation capability.
Our response relates only to the capability of Gould Laboratories-
Energy Re a ch. These data are given on the conditions
that no pe fic attribution is made to Gould and that the
inform ion is accepted as Commercial Proprietary and protected
from r lea e under Exemption 4 of the Freedom of Information Act.
Your/ 
A	 ^
truly
	
,
	 c,1
ielsen
Assoc to Director-Operations
Gould aboratories-Energy Research
h/
Enclosure
WU L waive above restrictions per conversation with Mr. Nielson on 2/Z3178.
i
t
Y
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 C. C. Christianson
Your' company Gould Inc.
You1` company addresc, 40 Gould. Center.
Rolling Meadows, IL 60008
Your mail stop
Your department Gould Laboza.tories-EnerQ;y Research
Your titles	 Assoiate Director-Energy Research
Your ,phone number 312'640-4410
If your company does not have an automotive simulation program, go to question 15,
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some goverruaent funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
Yes	 Name of Programs) Program's ; 77010, 77011, 770'12, VSIMAILKJ
q No
3. Please list program names which are in a "sable state,
#77010 & #77012, EV Acceleration Performace
#77011,.EV Stead-State Performance
VSIMAI,_ . EV Analog Simulation
It
`	 4. Is your program(s) available for public use?
F Yes
^X No
5. Is the program(s) described in any publicly available technical publications?
QYes
1-71 No
6. Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
© Electric vehicles
Hybrid vehicles
x
All of the above
r
None of the above
'is (Please define _r-our meaning of "Hybrid".)
7. Please describe your program(s) in terms of:
The programming language used 	 Basic, Fortran
The computer(s) it runs on 	 HP-9830, Honeywell 1648
The approximate number of source code cards	 Not applicable
The approximate number of routines	 Varies
Core storage requirements	 Varies, 15000 words and up
8. Your simulation program(s) is:
Well documented
© Partially documented
Not too well documented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
Yes
Not applicable
No
s
10. Is your simulation program (s) designed for:
Batch mode operation
MX Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or'Fed6rAl driving s--hedules',
please indicate which ones:
M EPA urban
M EPA highway
Some or all SAE J227 schedules'
Other	 U9PS Test*Cv'cle
12. Can JPL use this data in a survey report for the Department of Energy?
per conversation with Air. Christianson on 217178.
Yes	 DATE PROVIDED HEREIN ARE CONSIDERED COMMERCIAL
PROPRIETARY AND PROTECTED FROM RELEASE BY
No	 EXEMPTION 4 OF THE FREEDOM OF INFORMATION ACT.
F] Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation progkam(s) further with a JPL
.survey team?
Ye s
No
FX^ Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
E] Ye.s	 Who?
El No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.C2
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 Dr. Andrew Wortman
Your company AWD Inc.
Your company address 406 Alta Ave.
Santa Monica, CA 90402
Your mail stop
Your department
Your title Pricipal Engineer
Your phone number	 (213) 394-7332
If your company does not have an automotive simulation program, go to question 15.
Indicate the funding source of your simulation program(s).
All government funding
q Some government funding
qX No government funding
Are you currently using any of your simulation programs for some type of
vehicle study? yes
QYes	 Name of Program(s) General Automobile Simulation Program (GASP)
No
Please list program names which are in a usable state,
Automobile Performance Study & Evaluation
Automobile Resistance Using Coasting Timing
C16
1.
2.
3.
. F	 1 f
4. Is your program(s) available for public use?
Yes
7X No
5. Is the program(s) described in any publicly available technical publications?
F7 Yes
0 No
6. Can your simulation program in some manner simulate or predict performance of:
qX Heat-engine vehicles
0 Electric vehicles
7X Hybrid vehicles
© All of the above
7 None of the above
(Please define your meaning of "Hybrid".) Internal Combustion Engine -
Electric Motor-Battery
7.
f:
9.
Please describe your program(s) in terms of:
The programming language used FORTRAN
The computer (s) it runs on	 IBM ^rn-, 3^n
The approximate number of source code cards. 1 200
The approximate number of routines 	 6
Core storage requirements 	
90K
Your simulation program(s) is:
Well documented
Partially documented
XT Not too well documented
If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
a Yes	 7 7No
is
7.
10. Is your simulation program(s) designed for:
7X 	 mode operation
aInteractive mode
® Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
7 EPA urban
EPA highway
Q Some or all SAE J227 schedules
Other
12. Can JPL use this data in a survey report for the Department of Energy?
M-1 
Yes
No
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you	 willing to discuss your simulation program(s) further with a JPL
survey team?
7X Yes
No
Maybe
14. Have you discussed your simulation pr'ogram(s) previously with JPL personnel?
q Yes	 Who?
a No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
t
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ANDREW WORTMAN DEVELOPMENTS
AERO • PROPULSION CONSULTING
406 ALTA AVENUE
SANTA MONICA. CALIF. 90402
(213( 394-7332
JAN ' `^ ^`^^^
29 December 1977	 C^EyCTiON 624
T. A. Barber
Manager, Near Term Hybrid Vehicle Program
Jet Propulsion Laboratory
California Institute of Technology
4800 Oak Grove Drive
Pasadena, CA 91103
Dear Mr. Barber:
I attended the pre-solicitation industry briefing on the near-term hybrid
vehicle program. It appears that there might be considerable interest
in the Hybrid Automobile Simulation Program (HASP) which is described
in the enclosed brochure. This computer code was developed by AWD Inc.
from an earlier, more general program which was used by AWE in studies of
engine-flywheel driven vehicles for the RAM Corp.
It is the intent of AWD Inc. to participate in the hybrid vehicle program in
partnership with other concerns. The computer code is ideally suited for
parametric studies and concept evaluation and I would like to offer it to JPL
as outlined in the enclosed proposal. In view of the urgency of the situation,
the proposed contract could be delivered in 45 days with a 25% increase in the
labor costs. I shall take the liberty of calling you in a few days to discuss
the project further.
Sincerely,
A. Wortman
AWD Inc.
AL
sf
rf7E.'
'. Fi;4ueroa
J. Heie
File
if"T 11 IM1 1 1 ,USION. LABORATORY Calil,nwa Imbinle of 	 . I-0 Oak Grove Driz,e, Pasadena, California 91103
January 13, 197E
Refer to: 624-MPK:mk
Andrew kortman Developments
Pero-Prop,ilsion Consulting
406 Alta Avenue
Santa Mo!Aca, California 90402
/attention: A. Wortman
Gentlemen:
Subject:	 Unsolicited O roposal to Transfer the Hybrid Automobile
Simulation Program from AWD Inc. to the Customer, I.D. 11278
The subject unsolicited proposal has been received in this office. The
proposal has been forwarded to the appropriate personnel for technical
review arid, evaluation. Past experience indicates that the review and
evaluation takes about thirty working days, depending on the number of
personnel interested in the proposed effort.
You will he advised of any interest in the program when the review and
evaluation is completed.
Very truly your
M. P. Kuhn
Procurement Services
i
lcic'f ^ltnnr
 
+'7 t.-t^ •
	 Telex 6-75421
	
1"wx 910-588-3294
^i
bc:	 i ."arber
C. Chapman	 ,a
J. Heie
P. Figueroa
File
¢X
JET PROPULSION LABORATORY calilornia InVihile of Technology - 4800 Oak Grove Drive, Pasadena, California 91109
February 1, 1978
Refer to: 624-MPK:mk
.Andrew Wortman Developments
Aero-Propulsion Consulting
406 Alta Avenue
Santa Monica, California 90402
Attention: A. Wortman
Gentlemen:
Y
Subject:
	 Unsolicited Proposal to 'transfer the Hybrid Automobile
Simulation Program from AWD Inc. to the Customer, I.D. 11278
The technical review and evaluation of the subject proposal has been
completed. After a thorough review and analysis of the proposal by
the appropriate technical and management personnel, we have determined
that prior effort has been expended in this area. Therefore, we cannot
give any further consideration to funding such a program at this time.
One copy of the proposal is being retained for record purposes only.
We appreciate you interest in the activities and programs of the
Laboratory.
Very truly yours,
M. P. Kuhn
Procurement Services
t
i k	
io .I
l ch lli:wu' 35 .14321	 Telex 6 7542	 rm w 91d•588-3294
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JDH.. AN.DRE'W WORTMAN
Advanced research and development in fluid flow systems with heat and
i-n; ss tra sfoer phenomena. Apt-ilysis and evaluation of aerodynamic concepts,
fhermod',ynariio,
 systems and chemically reacting flow processes. Over 20
years of experience in theoretical and experimental studies of complex engi-
neering systems. tD. evelopm.ent and utilization of large computer codes for
the analysis and outi.mization of new concepts and designs.
Consultant to Northrop Corporation, Science Applications Inc., Spectron
Development Labs.
Education
PhD in Energy and Kinetics, U. C. L.A. (1969)
MS in A erosciences, U. C. Berkeley (1958)
BS in Mechanical Engineering, U. C. Berkeley (1956)
Honors and Appointments
Natiomal Academy of Sciences Exchange Scholar (1971-1972), 1976
Highest
 ILonors with DS
I. & L. Smith Scholarship (1956-1959) - Highest graduate scholarship,
three consecutive years
F. E. F. Scholarship (1956) - Highest undergraduate scholarship
Sigma Xi, Pi Tau Sigma, Tau Beta Pi
Post Doctoral Scholar at U. C. L.A. - 1970 -197 5
E.perienc e
At Northrop
 Corporation, Ventura Division, engaged primarily in the
analysis of complex hydrodynamics and heat transfer problems of advanced
underwater vehicles employing laminar flow control concepts. Under a
Natty contract daveloged the first operational computer code using numerical
solutions of the governing differential equations for the calculations of flow
around axisymmetric ve sicles at angles of attack, Developed s. computer code
for the complete calculations of inlet duct-jet engine-exhaust duct—Dozzle-jet
plume systems to provide the basic data for infra-red signal studies.
At Science Applications Inc., manager of the Aerothermodynamics and
Energetics Department of the Los Angeles Division. Primarily concerned with
the development of a broad analytical capability i.n heat and n.ass transfer
phenomena encountered in the coal conversion and utilization processes cur-
rently under study in the energy research and development program. Contri-
buted the fluidized bed combustion R&D plan which SAT developed tinder contract
to ERDA. Led the engineering effort in a review (under contract to REM) of
a fluidized bed boiler plant and participated in the LERC Undergrotmd Coal
Gasification Symposium. Led the studies under an Air Force SAMSJ contract,
of roughness induced heating augmentation on re-entry vehicles.
At Northrop Corporation, Aircraft Group, directed the development of
viscous aerodynamics computation capabilities. Devised techniques for simple,
inexpensive, free-flight testing in hypersonic wind tunnels. Among other accwn.
plishments were theoretical and experimental studies of the dynamics of gv
blasts and the dynamics of high-speed projectiles in liquid-filled tanks. A Mach
10 wind tunnel test of the effectiveness of foreign gas injection resulted in the
development of a patented aerothermodynamic device for measuring altitude,
j	 velocity, and attitude of re-entry vehicles. Also engaged in the application of
a
the solution technique developed in his doctoral disser=^.ation to the analysis of
i	 three-dimensional aerothermodynamics phenomena in lifting re-entry vehicle
flows. As a Postdoctoral Scholar in the UCLA Energy and Kinetics Department,
performed fundamental studies in boundary layer heat and mass transfer
phenomena.
Before joining Northrop, at STL,/TRW (1961-1963), was responsible for
the technical direction of the aerothermodynamics of the Tital and Minute
Weapon Systems. Main effort was directed at the development of the methods
of analysis of complex aerothermodynamics problems of re-entry  vehicles and
experimental studies of transient heat transfer during silo launches. At TYrC/
United Aircraft (1960-1961), engaged in research in gas dynamics and'heat
transfer of liquid and solid propellant rocket motors.
Published numerous company reports and technical notes. List ,of
publications in the open literature indicates the range of capabilities and
interests.
PUBLICATIONS
1. AMBROSIO, A., and WORTMAN, A., "Stagnation Point Mk: Detachment
Distance for Flow Around Spheres and Cylinders," Amer.kan. Rocket
Society Journal, Vol. 32, No. 2. , Feb. 1962.
2. AMBROSIO, A., and WORTMAN, A., "Stagnation PointRocrc Detachment
Distance for Flow Around Spheres and Cylinders in Air,,' Sournal of the
Aeronautical Sciences, Vol. 29, No. 7, 'July 1962, p. 875,.
3. WORTMAN, A. , "Laminar Boundary Layer Heat Transf=er Ate. Shear Flows,"
presented at the 48th Bumblebee^A:arodynamics Panel MazUF ;. Austin,
Texas, Sept. 1963.
i	 r4
4. WORTIVIAN, A. , "Comments on Simplified Solutions for , Ab zi'tion in a
'	 Finite Slab, " AIAA Journal, Vol. 4, No. 4, p. 760, Apall 196ri:
5. WORTMAN, A. , "Two Unconventional Methods of Testes nn Irypersonic
Wind Tunnels," IEEE Aerospace Systems Conference, J4dy 1 166, Seattle,
Washington, USA..
6. WORTY-AN, A., "Aerodynamics of Randomly Tumbling,, B a&es," Journal.
.of Spacecraft and Rockets, Vol. 6, No. 2, Feb. 1969, pp 2x5.207.
7. WORTIVIA.N, A., "High Energy Recovery Pressure and Uhtbadpy Sensor,"
presented at the 3rd IEEE International Congress of Insit-mmentation in
Aerospace Simulation Facilities, May 1969, New York..
8. WORTMAT'r A. , "	 ^e s^Re-entry Vehicle Altitude Velocity zr v" AIAA Paper
No. 69-866, presented at the AIAA. Guidance, Control and1ght Mechanics
Conference, August 1969, Princeton, New Jersey.
9. WORTMAN, A., and MILLS, A. F., "Highly Accelerate Compressible
Laminar Boundary L.:;yer Flows with Mass Transfer," A E Paper No.
70-11T/SpT-34, presented at the ASME 1970 Space Technalegy and Heat
Transfer Conference, June 1970, Los Angeles. Published . in the ASME
Journal of Heat Transfer., Vol. 93, Ser. C., No. 3, Augu-st 1971, pp, 281-289.
10. WORTMAN, A., "Boundary Layers at Three-Dimensional Stagnation Points
in High Speed Air Streams, f ' AIAA Paper No. 70-809, presented at the AIAA
Third Fluid and Plasma Dynamics Conference, July 1970„ .Los Angeles.
1O
. V16. .
i
11 1, WORTMAN, A., "Foreign Gas Injection at General Three-Dimensional
Stagnai on Points, "" presented at the Aerospace Corporation Workshop on
`i'ranspi.cati.on Coolhig in Three--Dimensional Flow Fields, San Bernardino,
Jim. 1971. Figures fo-r the presentation in the Proceedings of the Workshop,
A erospa. e, Corp., Document No. SA.-71-80036, edited by R. L. Strickler
and F. L. Fernandez.
11. WORTMAN, A., ?IE'GL TER, H., and SOO-1100, G., "Convective Heat
`.Transfer at General Three-Dimensional Stagnation Points," International
Journal of Heat and Mass Transfer, Vol. 14, Jan. 1971, pp. 149-152.
13. WORTMAN, A. , "Three-Dimensional Stagnation Point Heat Transfer in
Equilibrium Air Flows, "" AIAA Journal, Vol. 9, No. 5, May 1971, pp. 955-
152.
14. WORTMAN, A., and MILLS, A. F., "Mass Transfer Effectiveness at
Three-Dimensional Stagnation Points," AIAA Journal, Vol. 9, No. 6, June
1971, pp. 1210-1212.
15„ WORTIGZA.N, A., and MILLS, A. F., "Recovery Factors in Highly Accele-
rated Laminar Boundary Layer Flows, " AIAA Journal, Vol. 9, No. 7,
July 1971, pp. 1415-1417.
16. WORTMAN, A. and FRANKS, W. J., "Comments on the Method of Weighted
Residuals Applied to Free Shear Layers," AIAA Journal, Vol. 9, No, 11,
Nov. 1971, pp. 1415-1417.
17. WORTMAN', A., and MILLS, A. F., "Separating Self-Similar Laminar Boundary
Layers," AIAA Journal, Vol. 9, No. 12, Dec. 1971, pp. 2449-2451.
18. WORTMAN, A. , MILLS, A. F., and SOO-HOO, G., "The Effect of Mass
Transfer on Recovery Factors in Laminar Boundary Layer Flows," Inter-
national Journal of Heat and Mass Transfer, Vol. 15, No. 3, March 1972,
pp. 443-456.
19. WORTMAN, A., and FRANKS, W. J., "Parametric Studies of Separating
Turbulent Boundary Layer Flows," presented at the NATO-AGARD Conference
on Fluid Dynamics of Aircraft Stalling, 25-26 April 1972, Lisbon, Portugal.
Published in AGARD--CPP-102.
20. MILLS, A. F. , and WORTMAN, A., "Two-Dimensional Stagnation Point
Flows of Binary Mixtures," International Journal of Heat and Mass Transfer,
Vol. 15, No. 5, May 1972, pp. 969-987.
21. WORTi1'iAN, A. "Heat and Mass Transfer on Jones at Angles of Attack,"
AIAA Journal, Vol. 10, No. 5, June 1972, pp. 832-834.
22. WORTMAN, A., "Comments on Dynamics of an Explosive Reaction Center,."
AIAA Journal, Vol. 10, No. 6, June 1972, pp. 846-847.
23. WORTMAN, A. , "Foreign. Gas Lnjection into Three-Dimensional Stagnation
Point Flow," ATAA Journal of Spacecraft, Vol. 9, No. 6, June 1972, pp.
428-434.
r24. WORTNLkN, A., "Non-Steady Flow	 r.at General Three-Dimensional Stagnation
Points," presented nt.the 11th Yugoslav Congress Rational and Applied
Mechanici;, 5-10 Jane 1972, Basko Polje, Yugoslavia-.
25. WORTMAN, A. , "Exact Solutions of Non-Steady Navier-Stokes Equations
at General Three-Dimensional Stagnation Points," presented at the European
Mechanics CollogLdum on "Numerical Methods for Solving Navier-Stokes
Equations, " Euromech 27, 16-20 Aug. 1972, Jablonna, Poland.
26. FISZDON, W., WALENTA, Z. , and WORTMA.N, A., "An Experimental
and Theoretical Study of the Distortion of Travelling Shock Wave by Wall
Effects," presented at the IUTAM 13th Congress 21•-26 August 1972, Moscow,
USSR. Also, in Archiwum Mechanilli Stosowanej, ',Varszawa, Vol. 26, No. 3,
March 1974, pp. 479-497.
27. WORTMAN, A., "Foreign Gas Injection at ^Vindwardmost Meridians of
Yawed Sharp Cones," AIAA Paper No. 73-764. Presented at the AIAA 8th
Thermophysics Conference, 16-18 July 1973, Palm Springs, California,
AIAA Journal, Vol. 12, No. 6, June 1974.
28. WORTMAN, A., and FRANKS, W. J., "Reversed Boundary Layer Flows
wzth Variable Fluid Properties," presented in the Open Forum Session of
the AIAA 8th Thermophysics Conference, 16-18 July 1973, Palm Springs,
California. AIAA Journal, Vol. 12, No. 3, March 1974, pp. 406-408.
29. WORTMAN, A., and MILLS, A. F., "Accelerating Compressible Laminar
.	 Boundary Layer Flows of Binary Gas Mixtures," Presented at the <Ith
Biennial Fluid Dynamics Symposium on Advanced Problems and Methods
in Fluid •Mechanics, 3-8, September 1973, Sopot-Kamienny Potok, Poland.
Also, in Archiwum Mechaniki Stosowanej, Warszawa, Vol. 26, No. 3,
March 1974, pp. 487-505.
30. WORTMAN, A., "Exact Solutions of Three ,Dimensional Boundary Layer
Equations Using Operator Techniques." Presented at the Conference in
Three-Dimensional Boundary Layers and Boundary Regions, 28 January 1974,
Old Dominion University (VARC), Virginia.
31. WORTMAN, A., r'Comments on the Increase of Boundary Layer Heat Transfer
by Mass Injection," AIAA Journal, Vol. 12, No. 4, April 1974, pp. 573-574.
32. WORTMAN, A., "Unsteady Flow Phenomena Causing Weapons Fire-Aircraft
Engine Inlet Interference Problems-Theory and Experiments," presented at
the Symposium on Unsteady Aerodynamics, Tucson, Arizona, 17-20 March 1975.
33. WORTMAN, A., "Three-Dimensional Turbulent Boundary Layer Calculations-
Exact and Simplified Solutions, 11 AIAA Paper No. 75-854.	 Presented at the
AIAA 8th Fluid and Plasma Dynamics Conference Hartford, Conn., 16-18 June 1975.
34. WOII.TMAN, A., and S©O-HOO, G., "Exact Operator Solutions of General
Three-Dimensional Boundary Layer Flow Equations. "AIAA. Journal of Aircraft,
Vol. 13, No. 8, Aug. 1976, pp. 590-596.
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A PROPOSAL TO TRANSFER THE HYBRID AUTOMOBILE
SIMULATION PROGRAM FROM AWD-INC TO THE CUSTOMER
AWD Inc proposes to transfer the HASP computer code which is described
in the accompanying brochure to the customer. Dr. A. Wortman whose resume
is attached will be responsible for making the computer code operational on the
customer's computer, preparation. of user's manufLl and the summing of demon-
stration cases to familiarize the customer's personnel with the functioning of the
computational procedure. Assisting Dr. Wortman will be G. Soo Hoo (program-
ming), and G. A. Brinlee (operations and manual preparation). The total time
to effect the transfer will be 60 days from the receipt of contract. It is proposed
to perform the following tasks:
TASK 1 - Discussions wi-Lh customer's personnel to determine the exact
form of input/output required
TASK 2 - Transfer of source decks to customer's computers, activation
and checkout by comparisons with existing calculations
TASK 3 - Arrangement of output data into formats suitable for computer
graphics displays which will be developed by the cutomer's pro-
grammers
TASK 4 -Preparation of user's manual in accordance with customer's
requirements
TASK 5 - Detailed operational checks on customer's computers and final
arrangements of input/output formats
TASK 6 Instruction of customer's personnel in the operation of the com-
puter codes
TASK 7 - Final demonstration runs, delivery of 20 copies of user's manual
and recommendation for future development
107IL
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COST PROPOSAL
DELIVERABLES
AWD Inc proposes to deliver an operational version of the HASP computer
code on the customer's computers, instruction of customer's personnel in the
use of the code, 20 copies of user's manual and 3 demonstration cases in 60
days from the receipt of contract. AWD will perform the proposed tasks on the
basis of a best effort, cost plus fixed fee contract to be charged as follows
Fee for the transfer of the HASP computer code 	 $10,000
Principal Engineer
	 $
Dr. A. Wortman
	
320 hr @ $25/hr = 8, 000
Senior Programmer
Ar- G. Soo Hoo	 180 hr @ $15/hr = 2,700
Nk
Associate Engineer
G. A. Brinlee	 160 hr @ $10/hr = 1, 600
$12,300
Overhead @ 27%	 3, 321
Total	 $15,621
General and Administrative @ 7%
	
1,093
Total	 $16,714	 16,714
Fixed fee @ 9%	 1, 50.4
Production of user's manual 	 1, 250
Total	 $29,468
r
JOF
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HYBRID AUTOMOBILE SIMULATION PROGRAM
(HASP)
AWD INC
406 ALTA AVENUE
SANTA MONICA CA 90402
PERFORMANCE OF AUTOMOBILES POWERED BY INTERNAL COMBUSTION
ENGINES AND ELECTRIC MOTORS SIMULATED ON DIGITAL COMPUTERS
SERVICES OFFERED
• PARAMETERIC STUDIES OF FAMILIES OF CONFIGURATIONS
• STUDIES OF SENSITIVITY TO DESIGN PERTURBATIONS
• EVALUATION OF PROPOSED DESIGNS
• TRANSFER OF COMPUTER CODES TO CUSTOMER
DR, A. WORTMAN
(213) 394-7332
TELEMENTS OF THE HASP COMPUTER_ CODE
*ELECTRIC MOTOR - INTERNAL COMBUSTION ENGINE COUPLING
^-	 • RESISTANCE TO MOTION - INERTIAL. ROLLING, LAMINAR,TURBULENT,
VORTEX
*REGE N ERAT IONADCARGN ATC	 S C O NDI TI ONSN	 H	 I G
	
C R UI E 
*VARIABLE RELATION OF THROTTLE TO ENGINE-MOTOR POWER OUTPUT
• MULTIPHASE SCHEDULE OF PERFORMANCE
• AUTOMATIC EVALUATION OF BATTERY REQUIREMENTS
i
OPERATION.bE THE HASP COMPUTER CODE
• STANDARD FORTRAN PROGRAMMING LANGUAGE
• REMOTE TERMINAL OR BATCH INPUT/OUTPUT
• COMPUTER GRAPHICS DISPLAY
•INTERACTIVE SCHEDULING OF PERFORMANCE
• STANDARD OR OPTIONAL DRAG CONTRIBUTIONS
^- a	 • OPTIONAL REGENERATION
•OPERATION BATTERY CHARGING AT CRUISE CONDITIONS
COMPUTER REQUIREMENTS
• LESS THAN 100K BYTE CORE ON IBM 370/163
• ABOUT 1 SECOND CPU TIME FOR A TYPICAL CASE
FORMULATION OF THE HASP COMPUTER CODE
• GOVERNING DIFFERENTIAL EQUATIONS IN DIMENSIONLESS FORM
* RUNGE-KUTTA ADAMS-MOULTON INTEGRATION PROCEDURE
• POLYNOMIAL APPROXIMATIONS FOR - ELECTRIC MOTOR POWER
ENGINE POWER
FUEL CONSUMPTION
DRAG
•GEAR CHANGES AT SPECIFIED ENGINE SPEEDS
• OPTIONAL ENGINE-MOTOR COUPLING
	 -
•POWER SPLIT FOR RECHARGING AT CRUISE CONDITIONS
1.0
ELECTRIC`
MOTOR
INTERNAL:
COMBUSTION
00 0
0	ENGINE
,0
•	 0	 .2	 94	 .G	 ,8
THROTTLE SETTING
*THROTTLE - POWER RELATIONS SPECIFIED IN INPUT
• MOTOR BECOMES GENERATOR AT CRUISE CONDITIONS
• OPTIONAL REGENERATIVE BRAKING
3
a
Wi
a'
wj
N:
.1.0.
• 3200 LB CAR, 36 HP ICE, 45 HP ELECTRIC MOTOR
• FULL THROTTLE ACCELERATION FROM REST
• CHARACTERISTIC CONSTANTS: VO
 = 120 FT/s, To = 20s.
COMPUTER  GRAPHICS OUTPUT
A. ACCELERATION (To/VO )DV/DT VS TIME, T, SECONDS
B. VELOCITY V, FT/s, VS TIME, T, SECONDS
C. VELOCITY V, FT/S VS DISTANCE, S, FT
D. DISTANCE S, FT VS TIME, T, SECONDS
.E. FUEL FLOW RATE, FFM, LB/HR, VS TIME, T, SECONDS
F. BATTERY DISCHARGE RATE, Q F, KW, VS TIME, T, SECONDS
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RELATED EXPERIENCE
• EXTENSIVE COMPUTER SIMULATION  OF RAM CORP ENGINE-
FLYWHEEL AUTOMOBILES
• TESTING OF VEHICLES USING THE TRAPPED VORTEX CONCEPT
• DEVELOPMENT OF GENERAL AUTOMOBILE SYNTHESIS PROGRAM
• DEVELOPMENT OF AUTOMOBILE DRAG DATA ACQUISITION PROCEDURES
AND ANALYSIS
• AUTOMOBILE PERFORMANCE AND DESIGN DATA BANK (25 YEARS)
EXAMPLE
• AUTOMATIC 4-TH ORDER CURVE FIT OF POWER REQUIRED VS SPEED
• COMPUTER PLOT OF ACTUAL AND APPROXIMATE POWER CURVES
i
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VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name
Your company	 BeUEDER ENGINEERING9ING
4827 Thunderbird Dr. #46
Your company address
	 aouldsh Colo. 86303
Your mail stop
Your department
Your title
Your 'Phone number 3a-9
L If your company does not have an automotive simulation program, go to question 15.
Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes
	
Name of Program(s)
q No
Please list program names which are in a usable state.
1.
2.
3.
1
1z3
Sincerely,
Le
E. W. Stitt.
Izy
Fir.__
T9
EDWARD W. STITT
Phone: 215 - 445-6821
STITTS Research and Development
Energy Conservation
Water Powered Generators
Sun and Disposal Heating
Highway 23
Churchtown, Pa. 17510
November 19, 1977
Mr. O. Figueroa, Supervisor
Flight Project & Civil Systems Procurements
JPL, California Institute of Technology,
4800 Oak Drive, Pasadena, Ca. 91103
Dear Mr. Figueroa:
Since I donot have an automotive simulation program and was instructed
to skip the ques tions pertaining to it there were a couple that I would
like to answer. I will be ready for road testing of the hybrid VW Electric
within a month and the Fairlane Ford shortly and I am marking the questions
regarding funding in 1 and several of the others which I believe would be
pertinent to your .program even though I do not have a vehicle simulation
program available for computer use.
but
According to insurance statistics I should be in a box six feet under my
gerontologist in New York assures me that I am still good for twenty
years or more. I am one of his reasearch subjects and would like to
hebp solve the fuel problem while I am still around. For this reason
I will report any progress, good or bad with my work for public dissemination
if you so desire, and unless the expenses get out of hand I do not expect
any renumeration.
I attended the briefing at Washington and while I was waiting I visited the
Space Center exibit across the street. There I found out that I was ten
years old when my mother took me out to camp Meade outside of Washington
and I saw one of the Wright brothers and Major Selfridge c®me up over a
hill in one of their acceptance flights for the Army. Before they would let
therm fly, a handkerchief was dropped to see if the wind was too strong for
the flight. Ten years laterwhen I was working for the Bureau of Standards
I was at the Smithsonian just around the corner from the space display and
I was assured that if the speed of flight went over two humdred miles per
hour man would not be able to endure it.
Times have certainly changed in the air since then but technology on the ground
as to the electric car has not. Now that JPL has taken it in hand we may see
the same transformation as we have seen in air transportation. When I was
a young man there were more electrics in the city of Washington than gasoline
cars. Perhaps you can bring that about again.
1VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name 
Edward W. Stitt.
Your company Stitts Research and Develop Alen t
Your company address Highway 23, Churchtown, Pa. 17510
Your mail stop 
Same as above
Your department Research and Development, electric cars with internal engine
supplements for hill pulling and braking in the hilly country b jthis area.
Your title Owner and researcher.
Your phone number (am) 445-6821
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
® NoXgovernment funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
VW electric to Hybrid
Yes	 Name of Program(s)
q No
3. Please list program names which are in a usable state,
Volkswagen ready for the road electrically now. Waiting for machine work
and parts for hybrid section.
4. Is your program(s) available for public use?
7 Yes
0 No
5. Is the program(s) described in any publicly available technical publications?
7 Yes
® No
6. Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
X Electric vehicles
7X 	 vehicles
F7 All of the above
7 None of the above
(Please define your meaning of "Hybrid".) A basically electric vehicle with a small
gasoline or otha'fuel such as alcbholengine used to supplement the electric
power on hills whicli can also be used to ctiarge Me batteries ilown Mtts and at T est.
7. Please describe your program(s) j.>n terms of:
The programming language used Technical but understandable.
The computer(s) it runs on
The approximate number of source code cards
The approximate number of routines
Core storage re4uirements
8. Your simulation. program(s) is:
® Well documented
F7 Partially documented
F7 Not too well documented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
71 Yes 1.2
No
10. Is your simulation program(s) designed for:
q Batch mode operation
Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
Some or all SAE J227 schedules
Other
C` f
12.
13
14.
15.
Can JPL use this data in a survey report for the Department of Energy?
qX Yes
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
Are you willing to- discuss your simulation program (s) further with a JPL
survey team?
® Yes
q No
q Maybe
Have you discussed your simulation program (s) previously with JPL personnel?
q Yes
	 Who?
q No
Please list other U.S. companies you know with automotive performance
simulation programs of any type.
Its been twenty years since I was skipper of U.S. Naval Research Company a
-a-
at Princeton Uniyersit^t and I am Gnmewhnf mit of rinfa na fn mprlarn tnrminnio
and do not know what 4simulation pro9fam is. If it consists ofrretsearch
work of an emperical manner with mockups of ,roadable vehicles, I know what
that f}gh# b@ but whgrg thg c nmpLl fPrrG nomP into the picture is beyond me.
^+C 7
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 John A. Bowles
Your company	 International Enercry Systems Corporation
Your company address	 3000 Sand Hill Road
Menlo Park. California 94025
Your mail stop
Your department
Your titlert4
Your phone number	 (415) 854-1124
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle' study?
q Yes	 Name of Program(s)
q No
3. Please list program names which are in a usable state.
SI (--
10. Is your simulation program (s) designed for:
q Batch mode operation
q Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
Some or all SAE J227 schedules.
Other
12. Can JPL use this data in a survey report for the Department of Energy?
Yes
q No
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
Yes
q No
Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
Yes
	 Who?
q No
13.	 Please list other U.S, companies you know with automotive performance
simulation programs of any type.
N^"" in the .0 .g - h17t H^th of i-'hp r meanies we are working with overseas have
their own extensixza cim1iiatinn programs
_1
Wi
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name
----
Your' company
	
t OL-L E.Vr t0P3 Imo--- Z^i/c^-
Your company address
/.v.P..1.4 Z IC AlrZ C. JC::7"	 31 p °3
Your mail stop	 '—
Your department
Your title.' 
	
AM S
, Your phone number ^^ S^ 7.2- V /44/ y
If your company does not have an automotive simulation program, go to question 15.
I
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes	 Name of Program(s)
No
3. Please list program names which are in a usable state.
D
"_ t
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name 
,
^eps^s ,E\J (N Q s
Your companyr-'F  ^'y Z
-
o^  Z t QC- r	 -
OEYour company address 9b	 9, 2--	 Ql-E	 ^ 0
Your mail stop
Your department 	 .
Your title 1'	 ^Jr"^^"'
Your phone number	 "` Z ^  	 r ^'^ M l
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some ty p e of
vehicle study?
q Yes	 Name of Program(s)
t 
q No
3. Please list program names which are in a usable state,
iVEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 Lr i C' r
4
Your company	 &Lo 'e•- U t-.j r a C
Your company address 	 5 7	 ^'	 ``' 13 y	 ,9 u^
	
LL%.j c6
	
e	 (,U t 5
53Z U j
Your mail stop	 x
{^	
r
Your department	 ^--t r<y	 c us -^ ^- w
Your title	 .r ^s	 o-yl ^T	 C, sL ^^ 7 .t..Y rw h-
Your phone number	 4// V V Z? 	 Z. V Z'
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes	 Name of Program(s)
q No
3. Please list program names which are in a usable state,
rf ^^
s
10. Is your simulation program(s) designed for:
q Batch mode operation
q Interactive mode
q Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
q EPA urban
q EPA highway
q Some or all SAE J227 schedules
q Other
Can JPL use this data in a survey report for the Department of Energy?
Yes
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
Are you willing to discuss your simulation program(s) further with a JPL
survey team?
q Yes
q No
q Maybe
Have you discussed your simulation program(s) previously with JPL personnel?
q Yes	 Who?
q No
Please list ,other U.S. companies you know with automotive performance
simulation programs of any type.
6,e ad L I— C°- L	 6L. , ^(/ r. C.	 G t^ 4 VL ,C tL ct, ^y
12.
13.
14.
15.
`	 fv
01
V
r.
^t VEHICLE
SIMULATION
QUESTIOONAIRE
Please provide the following information:
Your name	 Edmond X. Ram uz, Sn.
Your company
	
AMECTRAN, INC.
Your company address 8585 N. Stemma y s Fwy. Suite 900 Twin ToweU South.
DaUa,s, Texas 75247	 (2.24) 638-8631
Your mail stop	 N/A
Your department
	
N/A
Your title	
Pamident
Your phone number
	
(214) 638-8631
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
®X Yes	 Name of Program(s) Amea than l z c riteria jon pnacticat use o4
^' c au—.utomob e,6
No
3. Please list program ,names which are in a usable state,
Amectcan'z ch.i tJria 4o& pnacti,cat use o4 etectt c automo bite^s
1.3 y
7.
8.
9.
4. Is your program(s) available for public use?
Yes
i
xx No
5. Is the program(s) described in any publicly available technical publications?
Yes
'
I	
xx No
6. Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
!j
	
	 Electric vehiclesLxh
Hybrid vehicles
F7 All of the above
U None of the above
(Please define your meaning of "Hybrid".)
Please describe your program(s) in terms of:
The programming language used A-64emb4e 6 B"ic
The computer(s) it runs on
	
QuanteU
The approximate number of source code cards 1800
The approximate number of routines
	
2
Core storage requirements
Your simulation program(s) is:
Well documented
Partially documented
^x Not too well documented
If your simulator(s) can accommodate hybrid vehicles and/or heat-engi,ie
vehicles, can it accept emission maps?
11 Yes
F No
10. Is your simulation program(s) designed for:
q Batch mode operation
qx Interactive mode
q Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
q Some or all SAE J227 schedules
Fx1 Other Amec tAan' s cAitelL a jo& pnac ticat use o4 e eeatA c au tt mobit a
12. Can JPL use this data in a survey report for the Department of Energy?
q Yes
x No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program (s) further with a JPL
survey team?
® Yes
q No
r	 q Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes	 Who?
xx No
13.
	
	
Please list other U.S. companies you know with automotive performance
simulation programs of any type.
^'	 None
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
.-----
Your name	 / r-= 1D
Your company	 * T JVI i)E'i/Lba^DY)a,^
Your company address	 2_ ,S 
 
O cD 
C<
D z-o 7z /J-f,) 05^7'
	 qO4O 6,
Your mail stop
Your department	 ^^ U rn `°"^ ^ AjG c /01 t3(;-
q^
Your title	 i/ f -	 b	 S t d U,-
Your phone number 	 3	 92-`i
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q 	 All government funding
q 	 Some government funding
q 	 No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q 	 Yes
	
Name of Program(s)
q No
I
3. Please list program names which are in a usable state,
^..	 Y
1	 .	 ^
10. Is your simulation program(s) designed for:
q Batch mode operation
Interactive mode
q Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
Some or all SAE J227 schedules
q Other
12. Can JPL use this data in a survey report for the Department of Energy?
q Yes
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
q Yes
No
q Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes	 Who?
q No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type. 47rA3 : N'• c^o^oreic7^J
axzrz^aI- loc TjLo ( RA - 5 Mtt—z. iQn PA In AL-rQ .CA ^24,ic)4—
13^
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 Laura L. Omohundro. Executive Assistant
Your company KINERGY RESEARCH & DEVELOPMENT (A Division of MARSHALL OIL CO., INC.)
Your company address P.O. Box 1128-(Corporate Mailing Address)
820 South Main Street (Corporate Physical Address)
Wake forest, NC 27587
Your mail stop Same as Corporate Address
Your department KINERGY RESEARCH & DEVELOPMENT
Your title	 Executive Assistant
Your phone number (919)876-4963 (Research) or (919)556-2141
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes	 Name of Program(s)
q No
3. Please list program names which are in a usable state,
n 	 ..
Aa
	 i-
k
10. Is your simulation program(s) designed for:
Batch mode operation
Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
q EPA highway
Some or all SAE J227 schedules
nther
12. Can JPL use this data in a survey report for the Department of Energy?
q Yes
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a .APL
survey team?
Yes
q No
q Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
11 Yes	 Who?
17 No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
University of Wisconsin, Professor Andrew A. Frank, School of Engineering
Note: We are privately funded and have not installed a simulator. We have
a
. 
r ha c i c dunamometer and do actual driving tests on urban and highway
rwrloc we r1acinnorl
P
Your name v/_ 0
(;^2) '
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your company	 (/ ^` /3L '/^/G	 L^^L c"G % /1/	 ^G>
Your company address ^^^^ /^,, ''
Your mail stop
Your department
Your title
Your phone number
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
Laj No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?	 .-
dYes	 Name of Program( s)
q No
3. Please list program names which are in a usable state,
a	
.	
I4q
	4.	 Is your program(s) available for public use?
t
Yes
No
5. Is the program(s) described in any publicly available technical publications?
Yes
No
6. Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
DElectric vehicles
Hybrid vehicles
All of the above
None of the above
(Please define your meaning of "Hybrid".)
7. Please describe your program(s) in terms of:
The programming language used 	 rt`le- T"2 f
The computer(s) it runs on	 #-	 675
The approximate number of source code cards 700
The approximate number of routines
	
5
Core storage requirements 	 / C)ff
8. Your simulation program(s) is:
documentedWell
q Partially documented
q Not too well documented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?'
q Yes 1z
q NO
10. Is your simulation program (s) designed for:
{ Batch mode operation
Interactive mode
q Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
Some or all SAE J227 schedules
q Other
9
r
12. Can JPL use this data in a survey report for the Department of Energy?
' Yes
k
q No
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you	 willing to discuss your simulation program (s) further with a JPL
survey team?
Yes
q No
q Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
dYes	 Who? "/< 	 ^.	 l ^/	 r^U^/2^'/G r'[s- ^Gl	 _" ^% %, --
No
15. Please list other U.S. companies you know with automotive performance
i simulation programs of any type.
^3	 .
OF
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 E W. - 2 3G /C .-W.—. 2:;E"L
Your company ES'8 ^c'NiVo4 co er )' ^EiVTE^e IE.SB /Nc.
Your company address ^9 f VES?' ^I^GG EGE' AIiE•
Y.^,r2.aG E r Pte. / 90 6 7
Your mail stop
Your department
Your title SEA/D^ c.7^C'/^/^T/^T T
Your phone number
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
® No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes
	
Name of Program(s)
® No
3. Please list program names which are in a usable state,
A/>-'e /a
1h'y
4. Is your program(	 available for public use?
F1 Yes
54 No
5. Is the program(, described in any publicly available technical publications?
q Yes
® No
6. Can your simulation program in some manner simulate or predict performance of:
® Heat-engine vehicles
® Electric vehicles
Hybrid vehicles
All of the above
None of the above
(Please define your meaning of "Hybrid".) ,Laur Pow f^e^ ^.^9iire pus
.^a^tr^ ^wer^^ /^ec^ric ^i^gir^ for' ^s^ Dc^c^lE'ro^ov! aroma Liiyl, `^^s ',
7. Please describe your program(,) in terms of:
The programming language
`
used	 Frdh
The computer(s) it runs on Z-Az- 19 ¢^
The approximate number of source code cards ¢3 S
The approximate number of routines
	 `mss
Core storage requirements /S Z^gz	 ^^ "G^^ worms
8. Your simulation programP6 is:
Well documented
q Partially documented
Not too well documented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
Yeses
No
10. Is your simulation programs') designed for:
® Batch mode operation
q Interactive made
q Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
® EPA urban
® EPA highway
® Some or all SAE J227 schedules
® Other ^/!^/ Scfl^^u^e v3` lere d^`i^c% ,3p000^ is ,specifitc3
{{{ er rt^a/ !%^ O/!c°^ sc^cor^q^
 ^rlf-'^^°'t/cy/s,
	 /^4^'%IYJI/r!l /099 de%'i^^s
12. Can JPL use this data in a survey report for the Department of Energy?
Yes
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you	 willing to discuss your simulation programx further with a JPL
survey team?
® Yes
q No
q Maybe
14. Have you discussed your simulation program(	 previously with JPL personnel?
/q Yes	 Who?
No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
E
O
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 DAyla L . flAt43Aa&A .1 PE:
Your company 115'0y1NEEa COAL/F rblsooy CAD
Your company address 7 8 3 0 07?s XuAr
1/vly9lW&0,q *k, CA OF 90 t SS
Your mail stop
Your department i9^/Tb^^017lJE .Sj^4PU/Q^
Your title Avms'f0rnve i^trr yt^R
Your phone number . Z^/ 3) ^^ D ' f 8 2 2
If your compan oes no have an automotive simulation program, go to question 15.
1. Indicate the funding source cf your simulation program(s).
q All government funding
q Some government funding
U No government funding
2. Are you currently using any of your simulation programs for some type of 	 I
vehicle study?
q Yes	 Name of Program(s)
q No
3. Please list program names which are in a usable state,
Q	 Y
L	 10.	 Is your simulation program(s) designed for:
q Batch mode operation
q Interactive mode
q Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
q EPA urban
q EPA highway
q Some or all SAE J227 schedules
q Other
12. Can JPL use this data in a survey report for the Department of Energy?
q Yes
q No
II Maybe (A "maybe" will be considered a "no " until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
q Yes
q No
q Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes	 Who?
q No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
SAu ,D 1E6-oj G^AC /F.
VEHICLE
-°
	
	 SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 / V o r , to r,7 tr /—/ , .l) t.' g C ,^z /,P—
Your company	 ^. r^'	 W 1 S C Q yl .S J J^ -- ,' 1,/ ^t i 3
Your company address
So
Your mail stop
Your department.
Your title 9 550 c-
Your phone numbed / z c,
If your company does not have an automotive simulation program, go to question 15.
1.
L .
3.
Indicate the funding source of your simulation program(s).
All government funding
q Some government: funding
q No government funding
Are you currently using any of your simulation rograms for some type of
vehicle study? ^ 	,,	 Sion ^^, ^t^ct ® `^
Yes
	
NamE! of Program(s)
.18^ .
No
Please list program names which are 
c
in a usable,state,
-_[,UU hl ^Ve EroguI,S1D rq 5- 1*1U/a10r -	 J^
,b) L. - k SSI/l4
/	 4
4
CIV
(412rial Car simulaior
r
lyf
i
r
_	 4.	 Is your program(s) available for public use?
Yes
q No
5. Is the program(s) described in any publicly available technical publications?
q° Yes	 C I ILO'u^, r7ti.2	 L
No
fl	 /	 s 1
6. Can your simulation program in some manner simulate or predict performance of:
9 Heat-engine vehicles
Electric vehicles
`, Hybrid vehicles
All of the above
None of the above
use(Please define your meaning of "Hybrid".)
.,
	
0-n,e_ 4^ cct -G^c
	 ^^^	 (- ^4
7. Please describe your program(s) in terms of:
The programming language used 770 h' 7W /-I Al
The computer (s) it runs on 1-I/V iy4 C 1110
The approximate number of source code cards '--/Oo ^^ r` c1 0 0 o
The approximate number of routines
	
_	 U
Core storage requirements
8. 'Your simulation program(s) is:
q Well documented
Partially documented
Not too well documented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
&Yes
LJ No
^ 1 1.	 1	 . `
s	
10.	 Is your simulation program(s) designed for:
Batch mode operation
Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
q Some or all SAE J227 schedules
r
q Other
12. Can JPL use this data in a survey report for the Department of Energy?
Yes
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
13.	 Are you	 willing to discuss your simulation program(s) further with a JPL
survey team?
^yes
No
q Maybe
14.	 Have you discussed your simulation program(s) previously with JPL personnel?
w
Yes	 Who?	 /S, Wee-W
^^
V i^ .C11
q No
15.	 Please list other U.S, companies you know with automotive performance
simulation programs of any type.
I^a
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name John C. H. Woo
Your company Trans Systems Corporation
Your company address 118 Park St. , S. E. , Madison Bldg. , Vienna, Va. 22180
Your mail stop	 N. A.
Your department
Your title	 President
Your phone number 281-4498 . 281-1500
If your company does not have . an
 automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes	 Name of Program(s)
q No
3. Please list program names which are in a usable state,
o
W
_.	
-	
ri
(
	
	 VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 n Cis
Your company `^^ ^ ,C^ L Aert c s	 lke	 croCeS
Your company address 92`4( Co,- ( Ave
Your mail stop
Your department y
Your title pkA>Ller
Your phone number (2t3) B 6 [ ° 3 G
If your company does not have an automotive simulation program, go to question 15,
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
M
	 q Yes
	
Name of Program(s)
q No
3. Please list program names which are in a usable state,
q
1^'3
N10. Is your simulation program(s) designed for:
5atch mode operation
Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
Q EPA highway
Some or all SAE J227 schedules
Other
12. Can JPL use this data in a survey report for the Department of Energy?
Yes
No
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
Yes
No
Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
a Yes	 Who?
No
15. Please list other U.S, companies you know with automotive performance
simulation programs of any type.
_C C'Shc.us	 C(-a U5iLtiS:5rGtic Q
St 4t	
'sJ
1 ^" i
Wi_	 - (y
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name
Your compz
Your company address
	
(,t. R CTE pcyruL /Zz>
prrt^c? - ' d-tA
	
O t -3 S 1
Your mail stop
Your department
	
A L(F,-
Your title SALES CA6 2 .
Your phone number - (d (-7 •- Z4^ -68)01	 212 `755- 10 77
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes	 Name of Program(s)
q No
3. Please list program names which are in a usable state,
t I
6
c
h
^J
Model 886 Two Door Sedan
The CHW four passenger electric sedans
are engineered for practical, low cost
urban and short run driving. Operating
solely on battery power they produce no
air pollution and require only a fraction
of the maintenance of conventional autos.
All models have independent front sus-
pension systems with drum brakes, auto-
matic vari -speed transmission, bucket
seats, fully instrumented dash, four way
safety warning flashers, safety lights,
windshield washers, vinyl upholster ,,, lap
and shoulder harnesses and innumerable
other creature-comforts.
Electric power eliminates two prime sources
of pollution on the highway: engine noise
and exhaust emission. Electric automobiles
are the only practical answer to this threat
to our ecology.
Why not drive a CHW today and be one
of the first to experience :what is surely in
everyone'., future — pollution-free electric
transportation?
Model 887 Estate Wagon
Nothing beats electric vehicles for economy
of transportation. The slightly higher cost
is quickly offset by the fractional cost of
operation both in fuel savings and much
reduced maintenance charges. Imagine an
automobile without mufflers and exhaust
system, radiator and cooling system,
spark plugs, carburetor and fuel tank and
you quickly get the picture of a simple,
easy-to-maintain vehicle. That's what the
CHW Electric is all about; with only one
moving part in the power plant and a once-
a-year check of the the motor brushes the
only important electrical concern you have
the essence of carefree economical driving.
C	 Instant Starts As Only Electric Power Can Provide!
Just turn the key and touch the accelerator 	 condensation or the multitude of other ills
and your CHW goes in any weather — un- 	that can disable gasoline engines. Truly
affected by cold, dampness, fuel system	 dependable performance.
Under Hood View Showing Batteries
and Speed Controller
RECHARGING
Overnight from standard 115 volt,
20 amp circuit. Rapid charging
available with special wiring.
SPECIFICATIONS
4
DIMENSIONS INSTRUMENTS
886 887 Speedometer, two speed windshield
Length 152" 153" wipers,	 windshield	 washers,	 electric
Width 61 " 61" heater/defroster, glove compartment,
Wheelbase 89" 89" sensitive	 battery-state	 meters,	 key
with	 steering	 lock.
1
v
0
BRAKES
Tandem type hydraulic, drum.
LIGHTING
Parking and turn signals, brake fluid
warning light, stop lights, interior
light, safety side marker lights, four
way safety flasher, sealed beam
headlites, instrument lights.
POWER SPECIFICATIONS
Motor-48 Volt DC, traction.
Power Source—Sixteen 6 volt electric
vehicle batteries.
Speed Control--Three step, foot oper-
ated.
Speed--Maximum 45 MPH.
Acceleration-0-25 MPH 15 seconds.
Range—To 50 mile s standard. 80
miles with additional battery pack.
C. H. WATERMAN INDUSTRIES
White Pond Road	 ATHOL, MASS. 01331 	 Telephone 617 — 249-6801
OR SEE YOUR LOCAL DISTRIBUTOR	 i
J5 7
^'.	 4 '%.
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VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name f-Au L	 ► , OP n1
Your companyAPP L i E i) PHy5 ,cs 	 ysaa A —,dP—y
Your company address -o i-1, ns -1, No Pk I m g R6 14>	 --
Your mail stc
Your department
Your title S G- C-T 1 U M	 V! S 6 (2
Your phone number 3 0 1° g 53 - 7/ a h	 x  A C1:3
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?	
` li net 0 /+Ts A eEs
Yes	 Name of Program(s)
q No
Ape 
3. Please list program names which are in a usable state,
	
ta -tsR- t `p	 r
a	 ^//	 uI '	 5ot. 0hy ^Pl^^'Ur ^ 1^ KF^lC/,1"- f• r^tilaLfnt ^^ 1"lLob- Qt^tin 	1^'a ^bF t/^;1-/IGL B r1^G^^-t.	 rtariJ
TUiJ^ 3 L^t2Ge
	
VGyg1Ct,f SiHti^^c ,-ra^,) i Apt_ ^t&rr8:^.,^Aa tcutt4TGi^ {
14 $
 (L	 Aya,cvc. Am r,o	 4!ct r Sim uc	 /aW
r4i
4. Is your program(s) available for public use?
`
®Yes
No
S. Is the program(s) described in any publicly available technical publications?
© Yes
i No
6. Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
Electric vehicles
7 Hybrid vehicles
F All of the above
	
LO IT N	 ^ lA^_^'b ©t FOe i ta m S
None of the above
(Please define your meaning of "Hybrid".) C6 PA iB t O kr i o j	 ()T-	 o E-R 6 Y
,r ^av t2.C^ ^ 	 i ^ ^ ^^'l^^„^i,^ ^ ^^E.0-e?7L tC L I=L Y't^.; r-t-c-E/ /^ r. +^ c- Tlz t ('	 ^ -..,.,,yy
7. Please describe your program(s) in terms of:
The programming language used
	 ^	 TE?^ `^1	 ___ _ _ _
The computer(s) it runs on
	
_,C?) Y 5(a6 26	 E Az	 lfl^^
4
The approximate number of source code cards ^•^.^xr
The approximate number of routines
	 0.d
Core storage requirements
	
i 
`t 
5	 J:^	 t_^V TE-s
8. Your simulation program(s) is:
Well documented
Partially documented
Not too well documented
f' 9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
IN Yes
No
V	 .
10. Is your simulation program(s) designed for:
q Batch mode operation
Interactive mode
q Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
q EPA urban
q EPA highway
q Some or all SAE J227 schedules
q Other	 "I! CMS pa V^ P- ADDc-I t CUR	 P A„ t-
1J wa
	 11-E41c i,r PAto71_ ► Ki(F-
	 T-'	 T)vRZf z
12. Can JPL use this data in a survey report for the Department of Energy?
Yes
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
r\77 Yes
q No
q Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes	 Who?
No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
&, L. 5 P A nl Co R.
VA^ Kw A 	 ILLS: 	 U. cs ^ M.0 W4-6a
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VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following informations
Your name Paul J. Dick
Your company Teledyne Energy Systems
Your company address	 110 W. Timonium Road
Timonium, Maryland 21093
Your mail stop
Your department A!jyanced Programs
Your title	 Manager
Your phone number	 252-8220, (301) Ext. 211, 212
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes
	
Name of Program(s)
q No
3. Please list program names which are in a usable state,
161
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
I	 ,
Your name	 P 4 AI0 't: z
Your company,
	
Jr T
	
^S^,.^' ms's} f /I/^Sa^.^ T7/f
egYour company address
Your mail stop
Your department - '^?^ ^l /^.s// G A'^	 S' Y'S'-^'! -^ .l2 G^ ^:^3 L r- .
Your title 3^^ /Z^-^'%'^
Your phone number. j f 2.. ,^S 6 7
f I	 If your company does not have an automotive simulation program, go to question 15.
`-
,^, 31/j !vim' p '/0 63	 14 V51411	 a Z2,142
1. Indicate the funding source of your simulation program(s).
All government funding
Some government funding
No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?	
,/
Yes	 Name of Program(s) —_ ly
No
3. Please list program names which are in a usable state,
A vpS ^7"rc v^r^-rata G-^'/^tLLL t7yn%r^7 ^^ c s^,^ v^s3^^e.,-^
s	 T,nte'
.Sl1t? 2	 el 4 7 -Poe, 
5/.5
	 a
11:
r^
4. Is your program(s) available for public use?
Yes
No
5. Is the program(s) described in any publicly available technical publications?
7 Yes
XNo
6. Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
Electric vehicles
Hybrid vehicles
All of the above
None of the above
(Please define your meaning of "Hybrid".)
^S
	
t`
7. Please aiescribe your program(s) in terms of:
The programming language used ^' ^ /^' `7
r
The computer(s) it runs on
The approximate number of source code cards
The approximate number of routines	 1
Core storage requirements	 r
i
Y
S.	 Your simulation program (s) is:'
Well documented
Partially documented
Not too well documented 	 E
9,	 If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
	
1.v
vehicles, can it accept emission maps?
Yes
No
t
A10. Is your simulation program(s) designed for:
Batch mode operation
q Interactive mode
q Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
Some or all SAE J227 schedules
` 0 the r	 ^'^l/^G=	 l 0 y l / .'tom o,22,--
12. Can JPL use this data in a survey report for the Department of Energy?
NZ Ye„	 per conversation with D. Hanify on 217178.
q No
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
q Yes
q NO
Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes	 Who?
ANo
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
10

c ,^^-v 4
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VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 De. U3l	 All 	 ^ L L
Your company V/ /t G—' IIV^11- i/°Z! 4- ` V—"C-- C: IVAII G 14 %• 14 5-7 7H7-,'-1  J., .{Jl V .
Your company address / q Z
Your mail stop
Your department^^"^^
Your title	 //; 0 ^ i5- °j S 0/Z
Your phone number
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding	 _	 ^/^
q Some government funding
	 ^ry^^`
q No government funding
x?^
2. Are you currently using any of your simulation programs for some type of
vehicle study?
Yes	 Name of Program( s)
F7 No
3. Please list program names which are in a usable state,
/q d 7174W ,	 p^ ,^JISI C/ L 1-10770&
4. Is your program(s) available for public use?
Yes
No
5. Is the program(s) described in any publicly available technical publications?
Yes
0 No
6. Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
Electric vehicles
Hybrid vehicles	 ^Zcc
All of the above	 `%^+fy^%:•^.. ti^ =^°^-^-
None of the above	 V^'^``
(Please define your meaning of "Hybrid".)
M
^y
7.
8.
9.
Please describe your program(s) in terms of:
The programming language used
The computer(s) it runs on 7-,a
The approximate number of source code cards
The approximate number of routines
Core storage requirements
Your simulation program(s) is:
Well documented
Partially documented
Not too well documented
If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
q Yesc ^'^-e^^ ltr^t	 s
No
.,	 4
qh
10. Is your simulation program(s) designed for:
Batch mode operation
Interactive modeV
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway	 , l	 r
Some or all SAE J227 schedules
Other
12. Can JPL use this data in a survey report for the Department of Energy?
® Yes
per conversation with Dr. Wierw-Me on 2/Z4178.
'"	 q No
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
Yes	 czt ,^ .
No
Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
Yes.	 Who?
5'-No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type,
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name ^^^"^
Your company Er,t/ /A)C—E ^D S}^fTG tilS	 i^	 f'/uIC' C`c)Py/^^2/^?/0^
Your company address	 ^^	 &R69AeJ ROOD
Your mail stop	
,.^'	 ^>L— 
/^	
<
( ^^1C^t3E'd'^7 ^'Ilc 1 (JjpE'Y`^7i!1/1 _JYour department
Your title	 NA 10,q ^,e. C°f of L ^GCit11C/^ 5 ^'c C'Td2
Your phone number	 --,za 9 ` 26)7-- 2 37 0
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government_ funding
No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
Yes	 Name of Program(s)
No
3. Please list program names which are in a usable state,
M155100 AWA YSIS (*MW ^c3 c^"t^+NCS KNRG5
1067
0
t4. Is your program(s) available for public use?
Yes
2No
5. Is the program(s) described in any publicly available technical publications?
q Yes
ZNo
6. Can your simulation program in some manner simulate or predict performance of:
q Heat-engine vehic;;es
Electric vehicles
q Hybrid vehicles	 5%e-e ^•e ^^-
All of the above
None of the above
/ 	 71(Please define your meaning of "Hybrid".)	 fj'^'	 yfS'SrA`L^ 4,04(_Y5,13
Cll/.'Ad Gt 7- Y rr E_ O/Z FCVVJW6 —E( - )OdLdC. z-q0 Vz^" 10L6"-
7. Please describe your program(s) in terms of:
The programming language used X107-01	 a lr2M'^',
The computer(s) it runs on A//f 76-,VYI ll _ TG 7;5R '1 3?0
The approximate number of source code cards
The approximate number of routines
	
(14 
S 
l 
Core storage requirements 	 Rk	 "?  (11 ,6 ' L^
8. Your simulation program(s) is:
Well documented
U Partially documented
Not too well documented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
q Yes lip
^No
10. Is your simulation program(s) designed for:
Batch mode operation
Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
7 EPA urban
EPA highway	
/	 /
Some or all SAE J227 schedules (fvo ^ 1D/2f CTZ.1— b 0 ^ lf'4 c ^.
Other_,.
12. Can JPL use this data in a survey report for the Department of Energy?
161 Yes	 per sonversation with Mr. Curphey on 217178.
No
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you	 lling to discuss your simulation program(s) further with a JPL
survey team.
Yes
j^} 5	 f3  5 ,p 3Cr tr^'c1 ^+^5 / 1	 3 t' f E'c^ /^d Co ti7 I y UY +^^ 
/ ^ C 5
No
y e	 M
14. Have you discussed your simulation program(s) previously wi h JPL personnel?
Yes	 Who?
^NO
14
15. Please list other U.S, companies you know with automotive performance
simulation programs of any type.
i
rd4	 neering divisynn n4F'MC hire n
	
Z-;hrarg nf-
simulation programs.
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RECEIVED
VEHICLE
SDRMATIO N 	 NOV 3 0 1977
QUESTIONNAIRE
`'':CTION 6221
Please provide the following information:
Your name	 Mma ANS) 1,y ^-^:1^ ^1 IG	 __
6f LlFG.^ cc-ynP• t-'NC P.,.
Your company	 - Q N V, CF MS CCNs (N — M A-^ l S 01\1
Your company address
1 5'0 ^1}^1s^ `^ P \ y^
	
M /q-Di5c%\A	 k'373`764^
Your mail stop
Your department
Your title
Your phone numberrkbl a66-Z I	 ^
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?	
{(^
Yes	 Name of Program(s) I, A	 `^"
q NO	 2,
3. Please list program names which are in a usable state,
1. A? S
^ ^ U N ArF) `^ l f V. 1=
^' ► _ l^L S I/YI ^L^T^ Oo^J
1^z
r4. Is your programs) available for public use?
Yes
No
5. Is the program(s) described in any publicly available technical publications?
es
11 No
6. Can you simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
Electric vehicles
Hybrid vehicles
rAll of the above
C-1 None of the above
(Please define your meaning of "Hybrid".) ^^	 lf^i2w^d
A	 .,	 - .
^-	 V
7. Please describe your program s) in terms of:
The programming language used	 -t^_ 9. 6 X Z TV-
The  computer(s) it runs on	 Vhc_	 111a	 /	 l
The approximate number of source code cards
The approximate number of routines 	 419
Core storage requirements
S.	 Your simulation program(s) is:
Well documented	 lq"r _-
Partially documented °L la	 /	 {Zl^N Mo DVS--t0,
allot too well documented 	 P
9.	 If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
Yes.
No
i	 4
^y 10. Is your simulation program(s) designed for:
;Batch mode operation
Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
2/ EPA urb an
eEPA highway
Some or all SAE J227 ^schedules
ool
12.
13.
14.
Can JPL use this data in a survey repo': , t for the Department of Energy?
Yes
No
Maybe (A "maybe" will be considered a "no" until resolved)
Are you willing to discuss your , simulation program(s) further with a JPL
surve	 am?
Yes
No
Maybe
Have you discussed your simulation program(s) previously with JPL personnel?
Yes
	 Who?	 G
No	 N wt-"PtA)
Please list other U.S. companies you know with automotive performance
simulation programs of any type.
1'7-,'/1
Lgr.
r. 
_....
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ABORATORY California Institute of Technology a 4800 Oak Grove Drive, Pasadena, California 91103
R. H. Sparks
MS M1/1208
TRW Systems Incorporated
One Space Park
Redondo Beach, California 90278
Dear Sir:
November 11, 1977
Dr. Gelb will respond for TRW. Thank you
for your inquiry.
The Jet Propulsion Laboratory (JPL) has been requested by the Department of
Energy to conduct a survey of automotive-performance simulation capability
within the United States and, in particular, electric and hybrid vehicle
performance simulation capability within the industry and government'sectors.
The results will be published and made available to the public.
Attached is a questionnaire designed to give JPL a brief indication of your
ff automotive performance simulation capability. The; questions are yes/no or
multiple-choice types which will.convey information to JPL with a minimum
expenditure of your time. The questionnaire should require approamately
10 minutes to complete.
Please help us by indicating your answers to the questions and returning the
questionnaire in the self-addressed, stamped envelope provided. Your prompt
response will be greatly appreciated.
It is emphasized that this is a request for information only and does not
constitute a commitment, implied or otherwise, that JPL will take any pro-
curement action, JPL or the Government cannot be responsible for any cost
incurred in furnishing this information.
Very truly yours,
„ Ile"i
0. Fagoa, Supervisor
Flight roject &
Civil. Systems	 RECEIUP
Procurements
NOV 17 1977
R. H. SPARKS
Twx 910-588-3294
PD: cm
f	 enclosure	
1-25
Telephone 354-4321	 Twx 910-588-3269
	^3 	 II
	
•	 I
^I
;VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the'following information:
Your name.
	
L
Your company	 ,7^ t w
Your• company address	 S-4-0 -7 S'
r'	 Your mail stop
t	 Your department
Your title
Your phone number 	 °` V	 —_ ^ © n
' If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
Yes
	
Name of Program(s)
q No
3. Please list program names which are in.a usable state.
10. Is your simulation program(s) designed fors
j q Batch mode operation
q Interactive mode	 I
q Both of the above
11. If your simulator(s) accommodates any SAE or'Federil driving schedules,
please indicate which ones:
q EPA urban
k q EPA highway
q Some or all SAE J227 schedules
Other'
12. Cau JPL use this data in a survey report for the Department of Energy?
q Yes
,>
q No
'	
M q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you	 willing to discuss your simulation programs) further with a JPL
survey team?	 3'`
q Yes
No
Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes	 Who?
q No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
i -
x
179
I	 I
t The following have some automotive performance simulation capabilities
and should probably receive your questionnaire:
1. The V3ntves • sity of Michigan
College of EnoWeering
Attn David V. Ragone, Dean
Ann Arbor, Michigan 48104
Phone: 313/764-8470
2. Wayne State University
College of Engineering
Attn: Dean Stjrnes
Rooixz 141 - 5050 Anthony Wayne Drive
Detroit, Michigan 48202
Phone: 313/577-3775
(Note: Extensive experience in crash studies.)
3. University of Detroit
Attn: Dr. Thomas Manos
College of Engineering & Science
4001 West McNichols
Detroit, Michigan 48221
Phone: 313/927-1216
4. Lawrence Institute of Technology
Attn: Dr. Stephen R. Davis
Dean, School of Engineering
2100 West 10 Mile Road
Southfield, Michigan 48075
Phone: 313/356-0200
C r e	 `fit G u sT E- 1 e	 c9	 et lIt
^-^^ ;, i^t< h a E- c
0'
OMIT
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 6'W  0 ^}> J Fl-	 k ^" y Ian l
Your company /^ ^	 .1^ 	 ._V^j.	 l 1J ^^^ ^	 Odd	 ^A),5	 01 r-
Your company address /`^^^^'C``"^ CJIL.3^ ivv(r
^I-l^ ^,C%/t^^US YL.(; f^'iJlr'^ 5' I^^ (^iV l (/^^ l ^
Your mail stop
Your department
Your title
	
j S
	
f^^ l
Your phone number ^Or l4/
If your company does not have an automotive simulation program, go to question 15.
14—
1. Indicate the funding source of your simulation program(s).
q All government funding
Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
Yes
	
Name of Program( s)
No `1905W&W 0E-i^G'^f^^lti 1 ^/ l ^Nll^1?v ^G^^,'t^i!"e 441-701,
3. Please list program names which are in a usable state,
F V4cC_ e
^t
l C t-
` V ^ ^T ^ ,'
r
X79
.,	 e
4. Is your program(s) available for public use?
® Yes
No
5. Is the program(s) described in any publicly available technical publications?
Yes
77
6. Can your simulation program in some manner simulate or predict performance of:
® Heat-engine vehicles
Electric vehicles
Hybrid vehicles
All of the above
None of the above
(Please define your meaning of "Hybrid".)
,r ~
I ^ 	 ('^
7.	 Please describe your program(s) in terms of:
The programming language used 	 4AJ
The computer (s) it runs on	 M 3 ^a G
The approximate number of source code cards
The approximate number of routines
Core storage requirements
S.	 Your simulation program(s) is:
Well documented
^ Partially documented
Not too well documented
9.	 If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it ,accept emission maps?
D Yes
No
10. Is your simulation program(s) designed for:
DBatch mode operation
Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
q EPA urban
EPA highway
Some or all SAE J227 schedules
q Other-
12. Can JPL use this data in a survey report for the Department of Energy?
© Yes
No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with--a JPL
survey team?
® Yes
q No
Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
Yes	 Who?
LX 1 NO
15. Please list other U.S, companies you know with automotive performance
simulation programs of any type.
.*
	
a.
E^
Dec 02. 1
 1
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
/^
Your name 6CA10' ^ " 13 Y- o
Your company I n ie r h a_ 1 w^oL t	 V4a r y e s i e r
Your comoanv address .35 O f W &tt %'1 e 7 ra c
F^. W	 40b  3
Your mail stop
Your department
Your title .5a I
Your phone number '"Z q/ 4(0 I ... `^	 `'
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study? .
Yes
	
Name of Programs) T CA P
q No
3. Please list program names which are-in a usable state.
7CAPE
Pe RIpok
r^
4. Is your program ( s) available for public use?
{ Yes
No
5. Is the program(s) described in any publicly available technical publications?
Yes
No
!	 6. Can your simulation program in some manner simulate or predict performance of:
k
Heat-engine vehicles
E Electric vehicles
Hybrid vehicles
All of the above
None of the above
(Please define your meaning of "Hybrid".)
7. Please describe your program (s) in terms of:
O r t r&*..oThe programming language used
nV©j 0	 E! Vk ', PM'The computer (s) it runs on 	 '`^ 
1O +	 Kh O 4,dY1} The approximate number of source code cards
s
O
^The approximate number of routines
Core storage requirements
	 •
8. Your simulation program(s) is:
Well documented
Partially documented
Not too well documented
t
9. If your simulator(s) can accommodate hybrid vehicles and/or heat
-engine
vehicles, can it accept emission maps?
Yes
No
}i
J
f'	 10.	 Is your simulation program(s) designed for:
Batch mode operation
Interactive mode
€ii
Both of the above	 !^
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
F
EPA urban
EPA highway
j
	
	
Some or all SAE J227 schedules
Other We or 1A 01-0 e. ^^ C.'4	 5 t u r 64% $^	 t
h wf4 cle s -Fo y- cap
	
-
Vry t-. W.,
	 3
12. Can JPL use this data in a survey report for the Department of Energy?
Yes
No
Maybe (A "maybe" will be cotisidered a "no" until resolved) y
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
Yes
No
i
Maybe
. 'Have you discussed your simulation program(s) previously with JPL personnel?
Yes	 Who?
No
	15.	 Please list other U.S, companies you know with automotive performance
simulation programs of any type.
RE PP
 e	 a, r'
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VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your, name
Your company	 sn `&' cq
,^ ^N^'/
Your company address	 /^ 	 ' ^	 -^
AM
V -
Your mail'stop
Your department
Your title
Your phone number.
If your company does not have an automotive simulation program. go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes	 ° Name of Program(s)
q No
3. Please list program names which are in a usable state,
RECEIVED
DEC 5- 1977
,-`'1=.GTION 622
/ I	 ^2- z-
rNo!n^yRPORATI N 1u
YARDNEY ELECTRIC DIVISION
82 MECHANIC STREET
PAWCATUCK, CONNECTICUT 02891
(203) 599-1100
November 29, 1977
Jet Propulsion Laboratory
California _institute of Technology
4800 Oak Grove Drive
Pasadena, California 91103
Attn:
	
F-igueroa, Supervisor
Flight Project & Civil Systems Procurements
Gentlemen:
I am responding to your letter to Mr. Steve Schiffer received on November 18,
1977. I have completed the Vehicle Simulation Qaestionaire as requested,
describing our program for battery electric vehicle performance prediction.
The enclosed paper, presented at EVS 4, shows how this program is typically
used. Output is in the form of vehicle range vs. speed for a given sE'
inputs as noted in the program equations.
The program is available for use on a funded basis and we would be p]
to discuss this aspect further with JPL or DOE representatives.
Please let me know if we can be of further service.
Very truly yours,
YARDNEY ELECTRICDIVISION
^^ hn H. Kennedy G'
Staff Director
Nickel Battery Development Cez
JHK/dlj
101/1,
.
A SUBSIDIARY OF THE WHITTAKER CORPORATION
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VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name
Your company Yardney Electric Corp.
Your company address 82 Mechanic Street
Pawcatuck, Connecticut 06379
Your mail stop
Your department Nickel Battery Develoyment Center
Your title	 Staff Director, NBDC
Your phone number 203-599-1100 Ext. 368
C	 If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
0 No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes
	
Name of Program(s)
No
3. Please list program names which are in a usable state,
VP'hinlP Fn prg f!nncnvm:ptinn Prng-ram
Battery Energy Available Program
w4. Is your program(s) available for public use?
Yes
No
5. Is the program(s) described in any publicly available technical publications?
X
1
 yeS	- brief description in enclosed paper
7 No
6. Can your simulation program in some manner simulate or predict performance of:
s"
Heat-engine vehicles
V Q Electric vehicles
Hybrid vehicles
All of the above
` None of the above
(Please define your meaning of "Hybrid".)
r	
^r
s
7. Please describe your program(s) in terms of:
The programming language used 	 Coded seauence of aritlmetic operations
The computer(s) it runs on	 Monroe Model 1655 Desktop
4The approximate number of source code cards 	 j^
r
The approximate number of routines	 2
Core storage requirements	 NA
8.
.R'
Your simulation program(s) is:
r:
Well documented
Partially documented
i
Not too well documented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
7 Yes Q^
D No
10. Is your simulation program(s) designed for:
Batch mode operation
QInteractive mode
Q Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
® Some or all SAE J227 schedules
qX Other
12. Can JPL use this data in a survey report for the Department of Energy?
^X Yes
No
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
Yes
No
Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
0 Yes	 Who?
7 No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
Ford
A. D 'Little
General Motors
..:.	 _.......
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VEHICLE
SIMULATION
.	 QUESTIONNAIRE
Please provide the following information:
Your name 	 c ka ,c / 4-. t— U e, tt s
Your company
	
Arta s cc^-	 ° r G_
Your company address 	 nt a tc	 Soe.AC-<1s Cam—
Z Csa C9 0 v t t^^c W 
`^ Y ^a a 2' t ^i C]r
Your mail stop	 M At 1 -7 7-1 23
Your department
	
Re TouAr-'s`	 t
N
Your title
Your phone number	 Ga / ?	 3 7 Fr
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
All government funding
Some government funding
'^ No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
raq Yes	 Name of Program(s) 	 ^^ C /4 ^--	 .,_._.
No /h k crew-
3. Please list program names which are in a usable state,
X90
j4. Is your program(s) available for public use?
Yes
No
5. Is the program(s) described in any publicly available technical publications?
Yes
No
6. Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
Electric vehicles
Hybrid vehicles
-!
	
	 All of the above
None of the above
(Please define your meaning of "Hybrid".)	 E—"512{ ^i^^l^r^-^ 3 e .'ecz^c /g .^
-V
7. Please describe your program (s) in terms of:
The programming language used or^/°
The computer (s) it runs on Narieucet	 -c"71" ^vns^/c	 -	 1,_• WC	 .^
The approximate number of source code cards
The approximate number of routines ?	 OUP
Core storage requirements 	 AC - y /^
8. Your simulation program(s) is:
Well documented
Partially documented
Not too well documen'-ed
9. If your simulator ( s) can accommodate hybrid vehicles and/or heat -engine
vehicles, can it accept emission maps?
17 Yes
NO
.Mr	 e n
s
^.	 10.	 Is your simulation program(s) designed for:
q Batch mode operation
Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
® Some or all SAE J227 schedules
. 	r
® other
	
M r t-1 0-&Qj0d l S	 40 /121
12. Can JPL use this data in a survey report for the Department of Energy?
4
Yes
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
Yes	 ^u v6 Far/" L e,	 fa	 1^`
q No
Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
Yes
	 Who?
No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
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VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 J • ) . 	 51L
Your company	 To OA- S^ ae I'
Your company address ^^ /°^ ^^ P- 118744-"
Your mail stop
Your department	 E E—
Your title	 S oG
Your phone number	 1 ! -	 - ¢p 7 Z--
If your company does not have an automotive simulation_ program, go to question 15.
15.	 Please list other U.S, companiesp	 you know with automotive performancesimulation programs of any type.
i
l
I
t.
l
r
TELEPHONE
AREA CODE 41S
837-7201
M B.AsSOCIATES
SAN RAMON
(NEAR SAN FRANCISCO)
CALIFORNIA
94583 December 5, 1977
f
Jet Propulsion Laboratory
California Institute of Technology
4800 Oak Grove Drive
Pasadena, CA 91103
Gentlemen:
Thank you for your interest and consideration in including
MBAssociates in your automotive-performance simulation
capability survey.
We have reviewed your letter and attached questionnaire, and
determined that we do not possess the required technology.
Again, thank you for your consideration.
Very truly yours,
^ y^^
/MES L. ROY LAND
e-Presiuent
I	 JLB:eg
y,
IL
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 Michael Orchowski
Your company Minicars, Inc.
Your company address
	
35 La Patera Lane
Goleta, CA 93017
Your mail stop
Your department
Your title	 Senior Staff Analyst
Your phone number
	
(805)964-6271 x45
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
qx All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
0 Yes	 Name of Program(s) 1, CARSIM; 2, Automotive Propulsion
Simulation
q No
3. Please list program names which are in a usable state,
1, CARSIM (Manual Transmission)
2, APS (Automatic. Transmission)
x
195
Is your program(s) available for public use?
Yes
x No j
Is the program(s) described in any publicly available
I
technical publications?
Yes
7x No
Can your simulation program in some manner simulate or predict performance of:
xT Heat-engine vehicles
0 Electric vehicles
7 Hybrid vehicles
F7 All of the above
7 None of the above
(Please define your meaning of "Hybrid".)
Please describe your program(s) in terms of:
The programming language used FORTRAN IV
The computer(s) it runs on	 Xerox Sigma, CDC 6000, IBM 360
The approximate number of source code cards 1, 630;	 2,.
The approximate number of routines 1,	 5;	 2, 40
Core storage requirements 	 1,	 32 K Bytes; 2, : 54 K Bytes
Your simulation program(s) is:
x^ Well documented
Partially documented
Not too well documented
If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
17X Yes
q No
4.
9.
i
t
5.
6.
7.
8.
r10.
11.
Is your simulation program(s) designed for:
q Batch mode operation
® Interactive mode
q Both of the above
If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
a EPA urban
® EPA highway
q Some or all SAE J227 schedules
q Other Sinusoidal road; level road of constant speeds 0-90
sec. acceleration
12. Can JPL use this data in a survey report for the Department of Energy?
Yes	 per conversation with Michael ox rchowski on 217178.
`^ y
	 q No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program (s) further with a JPL
survey team?
qx Ye s
q No
q Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes	 Who?
q No
15
	
Please list other U.S, companies you know with automotive performance
simulation programs of any type.
i
	 General Motors (GPSIM)
.ABORATORY California Institute of Technology • 1800 Oak Grove Drive, Pasadena, California 91103
C
enclosure
Cj/)
f
EVC, Inc.
Attn: Mr. Strumpell	 vt^
-/vZ9016 Aviation Blvd.
Inglewood, CA 90301
Dear Sir: 
	 n'eA, ^^	 \
The Jet Propulsion Laboratory (JPL) has been requested by the Department of
Energy to conduct a survey of automotive-performance simulation capability
within the united States and, in particular, electric an3 ^ -r_ veFl_m
performance simulation capability within the industry and governr..enc's1^ctors.
The results will be published and made available co the public.
Attached is a questionnaire designed to give JPL a brief indication of your
i	 automotive performance simulation capability. The questions are yes/re or
4 multiple-chei,ce types which will.convev information to JPL with a miaimum
expenditure of your time. The q uestionnaire should require approai-nately
10 minutes to complete.
Please help us by indicating your answers to the questions and returning the
questionnaire in the self-addressed, stamped envelope provided. You r prompt
response will be greatly appreciated.
It is emphasized that this is a request for information only and does not
constitute a commitment, implied or otherwis,, chat JPL wi.il take any pr -
curement act 4 3n. JP L or the Gover •lme'lc cannoc be respons ible for any Cost
incurred in furnishing this information.
Very truly yours,
``
0. rlgu^ca, Surervisor
Flight /'^Proj ect &
Civil Systems
?rocureM e_.tS
PD: cm
NOV i 7 1977
Telephone 354-4321	 Twx 910-588-.3269
	
Tux 910-588-3294
technicalbulletinEVC I NC EVCMOTORCONTROLLER
EVC 400 600 AMP 1
SPECIFICATIONS
Voltage —	 11 to *72 VDC
Current	 — 4(10 to *60() amp
models
Voltage
drop; —	 1.2 V at 400 amp
Weight —	 12.51bs.
Size —	 10'/. x 7'/. x 4
(*) 300 amp-72v models (plus all 400,
500 and 6(X) amp models) are
double-width.
h
EVC 400 600 AMP-1
ISSUED. AUGUST 12, 1977
DESCRIPTION
EVC motor controllers utilize the unique characteristics of a very high current switching
transistor which is produced by the Semiconductor Division of EVC, Inc. The primary function of
this controller is to smoothly and efficiently control the speed of DC wound field or permanent
magnet traction motors from zero to full speed using a chopper circuit.
An unusual feature of the controller is that of current multiplication at low motor speeds,
increasing torque and efficiency at start-up and acceleration. Transistor current controllers do
not use the complex commutation circuits used in SCR controls. Operating efficiency is at 98%
or more throughout the entire control range greatly increasing operating time of battery
operated systems.
DESIGN FEATURES
• Operation Controller transforms high voltage and low current from the
battery to a low voltage, high current to the motor resulting in
extremely efficient use of the battery.
	
• Low Voltage Protection	 Controller turns off if battery is too low. Circuitry protects from
low voltage. Can prevent motor burnouts.
	
• Thermal Protection 	 Output current cuts back if overheated.
	
• Short/Circuit/Protection 	 Output stops if controller is shorted.
	
• Current limiting	 Controls maximum battery current. Reduces battery drain.
	
• Soft Start	 Factory set delay circuit makes for more gradual acceleration
Helps conserve battery charge.
	
• Led or Audible Warning	 Battery condition indicator circuit can operate LED or horn
low voltage warning 1 / 6^
C
EVA4 15 MOUNTING CASE
	
318
WITH BLOWER IS OPTIONAL
	 HEAT
REMOVEABLEALUMINUMCOVER 15 NOT FURNISHED 	W4	 BY.	 / r^plA4 HOLE
S
	V,/SINKST N FU
WHEN EVA-115 MOUNTING
CASE/BLOWER IS ORDERED.
EXPOSE FINS OF HEAT
SINKS TO MOVING AIR
POT
5KUPTOSOK.
PLUG-IN
RECEPTACLE
RED —	 +12VIn
BLUE —	 +6V
E-^YEL — CONTROL
SPIN — NEGATIVE.
GRN — NEGATIVE
WHITE —	 LEDout
LED
OR
HORN
SINKS
LOW-VOLTAGE SIGNAL
5%
21:
V8
2 3118
y	 4.n
PHYSICAL DIMENSIONS
INSTALLATION
100 or greater amps per horsepower are required. This varies with the load; i.e., weight and grades
involved. A motor inductance of at least .5mh is necessary for proper operation.
The series wound motor and most PM motors are ideally suited for operation by the controller.
Shunt motors are unsuitable.
Use #4 cable or heavier dependent on lead length and current. Long cables create destructive
"spikes". Keep controller to battery cables to a minimum, preferably less than 36 inches.
It is essential to mount the fins exposed to open air. The controller must dissipate at least one watt
per amp during peak load conditions. Should the motor slow after heavy current drain, thermal
cutoff has been reached (approximately 70 0C), indicating that more cooling is required. A small
blower strategically located will alleviate this condition.
4
An emergency contactor may be added in the battery positive lead but MUST be first on, last off, in
relation to the motor contractor/reversing device.
WARNING
MOMENTARY reverse battery connection will -PERMANENTLY damage controller. Service
battery connections monthly to maintain good contact, as this increases life of system.
IEVC I'L
ELECTRIC VEHICLE COMPONENTS
9016 AVIATION BOULEVARD
INGLEWOOD, CALIFORNIA 90301
(213)645-3020
^I
DC MOTOR CONTROLLER • DC TO AC INVERTER • WATT HOUR METER • BATTERY TO BATTERY CHARGER
8R
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the fo owi
Your name
	
ij,/
Your company—
 Guy
Your company address
g informati
Your mail stop
Your depart
Your title
Your phon(
/If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes	 Name of Program(s)
No
3. Please list program names which are in a usable state,
1 (11
DTVfk
enc.
cc: C. E. Scheffler
F. W. Bowditch
C. Marks
W. J. Cattin
W2, OW2,
x
^,	 a
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Engineering Staff
General Motors Corporation
General Motors Technical Center
Warren, Michigan 48090
December 1, 1977
Mr. O. Figueroa
Supervisor, Flight Project &
Civil Systems Procurements
Jet Propulsion Laboratory
California Institute of Technology
4800 Oak Grove Drive
Pasadena, California 91103
Dear Mr. Figueroa:
Mr. Walter Cattin of Transportation Systems Division forwarded your
questionnaire to me for completion. Engineering Staff developed the
GPSIM simulator (and predecessor programs) over a period of more than
fifteen years. We maintain the program for all of General Motors, where
it is widely used.
I have added some explanatory notes to your questionnaire. You may
obtain further details from Dr. Klose and Mr. Heinburger at JPL who
have (non-current) documentation.
I hope this informations is helpful. We would be willing to provide
additional information on GPSIM, provided the inquiry has some
reasonable relationship o the business interests of General Motors
Corporation. Please address any additional inquiries to
Dr. F. W. Bowditch, Environmental Activities Staff, General Motors
Technical Center, who coordinates inquiries from organizations such as
JPL.
Very truly yours,
D. T. Lewis
Advance Product Engineering
c	 i!	
a
.	 a	 a
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 D. T. Lewis
Your company
	
General Motors Corporation
Your company address
	
Advance Product Engineering
General Motors Engineering Staff
General Motors Technical Center, Warren, Michigan 48090
Your mail stop	 APE/2-E
Your department
	
Advance Product Engineering
Your title	 Sr. Staff Project Engineer
Your phone number
	
(313) 575-1153
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
qN No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
Xq Yes	 Name of Program(s)	 GPSIM
q No
3. Please list program names which are in a usable state.
GPSIM
t
a
U
i	 I
y '	 k
{
4. Is your program(s) available for public use?
We have previously supplied GPSIM to the Department of Transportation, and
Yes
	 to the National Research Council of Canada. We would be willing to
No	 discuss the implications of this question.
5. Is the program(s) described in any publicly available technical publications?
X^ Yes	 SAE 720043 (Jan. 1972)
No
6. Can your simulation program in some manner simulate or predict performance of:
fX7 Heat-engine vehicles	 Any engine which can be represented with data
tables, including gas turbines with time delays
QElectric vehicles	 due to gas dynamics. For electric vehicles,
battery effects are estimated after simulation to
X Hybrid vehicles
	 simplify computation and limit costs (quite successful).
All of the above
	
Program extensions might be required for hybrid engines
using energy storage (batteries, etc.), but flywheel
None of the above	 hybrids have been simulated successfully.
(Please define your meaning of "Hybrid".)
7. Please describe your program(s) in terms of:
The programming language used
	
PL/ I
The computer(s) it runs on
	
IBM 370145 and up
The approximate number of source code cards 300,000
The approximate number of routines
	
90 compileable modules
Core storage requirements
	
430 K bytes min. variable (uses dynamic storage)
8. Your simulation program(s) is:
Well documented
aPartially documented
Not too well documented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
^ Y e s
7 No
10. Is your simulation program(s) designed for;
Batch mode operation
Interactive mode
® Both of the above
11. If your simulator(s) accommodates any SAL or Federal driving schedules,
please indicate which ones:
QX EPA urban
0 EPA highway
qX Some or all SAE J227 schedules
qX Other All GM, any USA-specified schedules
12. Can JPL use this data in a survey report for the Department of Energy?
t,
t	
X^ Yes
No
Maybe (A "maybe" will be considered a "no" until resolved) 	 }
r
13. Are you willing to discuss your simulation program(s) further with a JPL 	 F
survey team?
7 Yes
No
t
Maybe'
14. Have you discussed your simulation program(s) previously with JPL personnel?
aYes	 Who?	 Dr. Gerhard Klose
Mr. D. Heinburger
No
13.
	
	 Please list other U.S, companies you know with automotive performance
	 F
simulation programs of any type.
S
ov
•
UMC IUI USENUI
ARGON N E NATIONAL LABORATORY
December 2, 1977
RECEIVED
HID a - 1977
n!7CTION 622
Mr. 0. Figueroa
Flight Project &
Civil Systems
Procurements
Dear Mr. Figueroa:
In accordance with your request of 11 November 1977 to complete
a Vesicle Simulation Questionnaire, the attached completed
questionnaire is transmitted.
Our work involves the testing of electric vehicle batteries;
therefore, simulation programs are important to us. The list
that you are compiling will be most helpful. May we request that
 a preliminary copy be mailed to us so that we can have the advantage
of this information as soon as possible.
Sincerely yours,
z^t t wYiG'U
Fred Hornstra
Group Leader,
National Battery Test Laboratory
FH/sb
Enclosure
2UC
9700 South Cass Avenue, Argonne, Illinois 60439 • Telephone 312-739-7711 • TWX 910-258-3285 • WUX LB, Argonne, Illinois
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name
Your company	 ^"`^ e- i^ c^ l d`^^rti^ "o rcv(VV!i
i	 i
Your company address 	 2700  S , Ca-ss	 3cam
TAI, (pog 3q
Your mail stop
Your department	 cj"z`
Your title	 ^, 1.=-
Your phone number	 -312--7 39 ` ? 7 i t	 Ex f. 5_8$9
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
rvr All government funding
q 	 Some government funding
t
4q 	 No government funding	 "'
2. Are you currently using any of your simulation programs for some type of
vehicle study? 	 r
tt
	 ^IAt
` l e	 ir` C V	 lc	 I ^ G^ `
	
^ UYes	 Name of Program(s)	 two	 ^^ ^ 3
q No
E
3. Please list program names which are in a usable state,
F_ V!5
	
-
z
Y
4. Is your program(s) available for public use?
ti.
`;z q Yes
No
5. Is the program(s) described in any publicly available technical publications?
q Yes
" No
r
6. Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
Electric vehicles
q Hybrid vehicles
q All of the above
q None of the above
(Please define your meaning of "Hybrid".)
AL.
7. Please describe your program(s) in terms of:
' The programming language used	 FOR-MAN csrXP `IIL	 ^ ^ S S L
The computer(s) it runs on	 TV5M	 3 '7O --(g
The approximate number of source code cards #00 ^5	 ►^^^,^^<<v.., ^	 ^ f^bl^
The approximate number of routines 	 6
Core storage requirements	 o;,0-0K- 6v'tes
8. Your simulation program(s) is:
q Well documented
Partially documented
Not too well documented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
q Yes	 2D
q NO
tr	 ,.
0.
10. Is your simulation program(s) designed for:
Batch mode operation
q Interactive mode
q Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
q EPA urban
q EPA highway
Some or all SAE J227 schedules
q Other
12. Can JPL use this data in a survey report for the Department of Energy?
Yes
q No
q Maybe (A ''maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
Yes
q No
q Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes	 Who?
No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
.0 ^?
t
It
i
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name ^ e w l S y"' ^In h	 eke
Your company	 rd, No 1-0 r lyD ,
Your company address
	
cs C'arGl1 ^Q°I3 ,• /^ -Q 3^
Your mail stop.
Your department .,t'^`G^^G^'S+
	
`SyS/&;41 5
Your title (f /IJh/,Dq'/^ J^^GI' T- 7^ ^h^//>CC/'
Your phone number
If your company does not have an automotive simulation program, go to question' 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
Yes	 Name of Program(s)-
q No
3. Please list program names which are in a usable state,
'R #Y5 - ro 3ae _g e1e serles Xglr^ c -
F w # Y e -- Flo, wXce/° &Aei-	 Sri` 
r`
4. Is your program(s) available for public use?
7 Yes
"gNo
5. Is the program(s) described in any publicly available technical publications?
Yes
No
6. Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
Electric vehicles
Hybrid vehicles
All of the above
None of the above
(Please define your meaning of "Hybrid".) ^^ ^^I'IG°%A'/. &ee,064c3 90
7.	 Please describe your program(s) in terms of:
The	 &_ ro woprogramming language used
The computers) it runs on  n!y
The approximate number of source code cards „'^	 3cl4/'/y
The approximate number of routines C klf^.es72 	 rQrC
^^"
s^.	 r 	 °r'p t-40r.5Core storage requirements
8.	 Your simulation program(s) is:
U Well documented
F7 Partially documented
Not too well documented
9.	 If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
9Yes .... P/^
No
i10. Is your simulation program(s) designed for:
DBatch mode operation
X
Interactive mode
0 Both of the abova
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
	 d
EPA highway
Some or OSAE J227 schedules 0
Other .^^^^ U PZ	 Ford e-/x-
12. Can JPL use this data in a survey report for the Department of Energy?
>—< 
Yes
No
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
Yes
C] No
7 Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
Yes
	 Who?	 F-r-we ^t
a No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
^ar-r^^ ^^rcSC,y t-^^1 , l //^l, Gam, ^1/eS^n^fiD^S ^',
lop-
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name 4s'5-pw	 'FA Z"29 2
Your company Mlvw6ru tTy 6F 19L4Q11^t1 11V f/eti 'rJ'11 C
Your company address
	
	
Y 1?u7
R Ur n olteck
Your mail stop	
pp
Your department a ^iN^ °	 ^iyvi2on7 y''IGN! ^L Gk Ei^E.^ 63
Your title cJC/^R^/^
Your phone number
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
Yes	 Name of Prograx(,)
q No
3. Please list program names which are in a usable state,
/^ t'E P^C1 c,^E'FYrn J f11-3cJc Bee AD6IPT'e0 FRM /?7' -A%-AR4 •9,4pC^C,g:^ZN1
4. Is your program ( s) available for public use?
® Yes
No
5. Is the program(s) described in any publicly available technical publications?
7 Yes
F\7 No
6. Can your simulation program in some manner simulate or predict performance of:
® Heat-engine vehicles
® Electric vehicles
Hybrid vehicles
All of the above
None of the above
(Please define your meaning of "Hybrid".) L'0/^iliN^i^^^	 o-F	 '?"c.ua 02,	 hOA-
.^- r^Ertidd^'
	
r-^R..	 ^^dyr /NG 	 ^a^^rz	 Fair.. A^ ^rk^tr^,ab;C^
j
7. Please describe your program (s) in terms of:
The programming language used 	 F )Z-FCC ")	 )(s
The computer(s) it runs on	 gA11 LAC	 11OX
The approximate number of source code cards
	
1.2H
The approximate number of routines
Core storage requirements - 	 60k
8. Your simulation program(s) is:
Well documented
Partially documented
Not too well documented
i	 9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
Yes
	 l
No
w	 =	 i
10. Is your simulation program(s) designed for:
Batch mode operation
Interactive mode
Both of the above
11. If your s-,uulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
Some or all SAE J227 schedules
Other
12. Can JPL use this data in a survey report for the Department of Energy? 	 j
Yes
i
.. No
fyyA
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you, willing to discuss your simulation program(s) further with a JPL
survey team?
Yes 3
q No
Maybe'
a
14. Have you discussed your simulation pro§Yaip '(q)^,previously with JPL personnel?
Yes	 Who? ! w
No u	 t
i
15. Please list other U.S.
3
companies you know with automotive performance
simulation programs of any type.
{{ 4 e*wE w',!7 
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iVEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name !A^^^' Pr ► Cd^;	 1=
Your company
	
f') NiY vv
i
Your company address /^ -ZS ^^ s
Your mail stop
Your department
Your title	 I'd b^
Your phone number 1^
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
rul No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes	 Name of Program(s)
No
3. Please list program names which are in a usable state,
Move '4V mc^iOde-5
1ve 	 ^>tr ors v"	 g
a^ '	 ^ /^^ ^^ LLB N ► '^^	 ^^`
	
'^ Q Gt Gt.^,cz ►n"^ 'Sc^, H^ ^ f^'. U ^4`t'i7^t'^-^ ^ E'7 ^' ^	 G,
I	 i
4. Is your program(s) available for public use?
\ Yes
No
5. Is the program(s) described in any publicly available technical publications?
Yes
No
6. Can your simulation projram 	 min some aner simulate or predict performance of:
Heat-engine vehicles
Electric vehicles
Hybrid vehicles
All of the above
None of the above
(Please define your meaning of "Hybrid".) 	 ^^^ `^ w ayk
Mvly e v-	 la"" 	 :t. 	 Lay &c^vvt `7s^,P .i ^.r	 bi	 abs i4E
7. Please describe your programs in terms of:	 I	 ry
The programming language used r",^ rrt +'^
UT_The computers) it runs on  
The approximate number of source code cards 	 j
The approximate number of routines
P
Core storage requirements `S
8. Your simulation program(s) is:
q Well documented
Partially documented
Not too well doc,,mented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?_
Yes	 yL	 ^'	 tp L4t	 o"3vtCx`'""
No
C
2a
y	 y
10. Is your simulation program(s) designed for:
Batch mode operation
q Interactive mode
q Both of the above
11. If your simulators) accommodates any SAE or Federal driving schedules,
please indicate which ones: .--- ^ 	 V^	 0 !u,<^.1L. i vk
EPA urban 
EPA highway
Some or all SAE J227 schedules
q Other
Can JPL use this data in a survey report for the Department of Energy?
Yes
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
Are you willing to discuss your simulation program(s) further with a JPL
survey team?
MV Yes
q No
q Maybe
Have you discussed your simulation program(s) previously with JPL personnel?
q Yes	 Who?
No
Please list other U.S. companies you know with automotive performance
simulation programs of any type.
en ^	 -	 -1--)	 1 {	 -i.	 1-11 '	 11
12.
13.
14.
15.
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 P
	 ' ah
Your company
U	 ,
Your company address .Z?4/0 Cd6"G11 d t?
Yy) ,
	 9 2,?
Your mail stop
Your department
Your title
	
?/- S ,	 .
Your phone number 171Y l' 30
If your company does not have an automotive simulation program, go to question 15.
W^dtG'j2d^tG'^ s.?r//^^^'S
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes
	
Name of Program(s)
q No
3. Please list program names which are in a usable state,
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VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name Harold H. Valentine
Your company
	
NASA-LeRC
Your company address	 21000 Hrookpark Road
Cleveland, OH 44135
Your mail stop	 500-125
Your department Systems Analysis & Assessment Office
Your title Section Head	 Propulsion Systemsems nalysis
Your phone number	 FTS 294-6347
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation programs).
`g All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
tA j Yes	 Name of Program(s) Vehicle Fuel Economy Program
No
3. Please list program names which are in a usable state,
Same as above
9.
1
MW
4. Is your program(s) available for public use?
0 Yes
F No
5. Is the.program(s) described in any publicly available technical publications?
F7 Yes
® No
6. Can your simulation program in some manner simulate or predict performance of:
XX Heat-engine vehicles
F7 Electric vehicles
TX 	 vehicles
F7 All of the above
None of the above
7.
8.
(Please define your meaning of "Hybrid".) Heat Engine Flywheel
Please describe your program(s) in terms of:
The programming language used 	 Fortran
The computer(s) it runs on 	 IBM 360, Univac 110
The approximate number of source code cards 	 1000
The approximate number of routines 10
Core storage requirements 	 ?
Your simulation program(s) is:
F7 Well documented
F Partially documented
0 Not too well documented
If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
Yes
XX _ No
10. Is your simulation program(s) designed for:
Batch mode operation
Interactive mode
TX 	 of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
52 	 urban
XX EPA highway
® Some or all SAE J227 schedules
Other
12. Can JPL use this data in a survey report for the Department of Energy?
FVR Yes
r	
No
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
Yes 
A listing of the program was sent to JPL early in November through the
Electric Vehicle Office. We have discussed our program previously with
No Don Heimburger of JPL.
Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
Yes	 Who?	 Lan Hemburger
No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
W
f
.tae
N
^^.s ..	 A
	
rfA
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 W. H. Fengler
Your company
	
Meteor Research Ltd.
Your company address 29440 Calahan Road,
Roseville, Michigan, 48066.
Your mail stop	 23651 Fordson Drive, Dearborn, Mich. 48124
Your department
	
Manufucturing Engineering
Your title	 General Partner
Your phone number
	
(313) 779-6800 & 562-7629
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes
	 Name of Program(s)
q No
3. Please list program names which are in a usable state,
3
f" ^^ VEHICLESIMULATION
QUESTIONNAIRE
9i
Please provide the following information:
Ernest H Wakefield
Your name
Your company
Linear Alpha Inc
_
1927 Sherman Ave
Your company address
Evanston Illinois 60201
Your mail stop
Your department
Your title	
President
Your phone number
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
© No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
xq Yes	 Name of Program(s)	 Electric vehicle
q No
3. Please list program names which are in a usable state,
I 22
tw
,U
Is your program(s) available for public use?
Yes
q No
5. Is the program(s) described in any publicly available technical publications?
q Yes
No
6. Can your simulation program in some manner simulate or predict performance of:
q Heat-engine vehicles
qx Electric vehicles
q Hybrid vehicles
7x 	 of the abovef
q None of the above
i (Please define your meaning of "Hybrid".)
	
Double energy source
G	 I
7. Please describe your program(s) in terms of:
The programming language used
	
Fortran
The computer(s) it runs on
The approximate number of source code cards
	
8 inches
The approximate number of routines
Core storage requirements	 Us'e	 CDC 6600
i
Your simulation program(s) is:
X	 Well documented
q Partially documented
Not too well documented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
E q Yes	 can be accomdated
^^No
10. Is your simulation program(s) designed for:
q Batch mode operation
q Interactive mode
q Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
q EPA urban
q EPA highway
q Some or all SAE J227 schedules
q Other	 any can be accomodated
12. Can JPL use this data in a survey report for the.Department of Energy?
aYes
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you	 willing to discuss your simulation program(s) further with a JPL
survey team?
q Yes
q No
7x
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes	 Who?
a No
15. Please list other U.S, companies you know with automotive performance
simulation programs of any type.
2 *2 &
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VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 B. T. Macauley/E. J. Peters/D. H. Anderson
Your company
	
Ford Motor Company
Your company address New Concepts Research Department
Scientific Research Lab. - Room S -1055
Dearborn, Michigan 48121
Your mail stop	 -
Your department K0507 - New Concepts Research Department
Your title
Your phone number 32-293+5/59-41563/32-21504
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
Xq Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
0 Yes	 Name of Program(s) TOFEP (Corporate P & E Programs)
q No
pother
Please list program names which are in a usable state,
VEHBASIC (Perf.)	 NEWD2.F4 (Electric Vehicle P & E)
-	 VEHIPERF (Perf.)
CURT (Fortran Economy)
__. P1 (Electric Hybrid P & E)
w
-
3.
,R
E
4. Is your program(s) available for public use?
7 Yes
a No
5. Is the program(s) described in any publicly available technical publications?
7 Yes
C No
6. Can your simulation program in some manner simulate or predict performance of:
a Heat-engine vehicles
7 Electric vehicles
7 Hybrid vehicles
1X All of the above
0 None of the above
(Please define your meaning of "Hybrid".) Vehicle has on-board 2 or more
separate but integrated propulsion systems.
7. Please describe your program(s) in terms of:
The programming language used Basic, Fortran & Structured Fortran
The computer(s) it runs on	 DEC-10 & Honeywell 6000
The approximate number of source code cards Unk.
The approximate number of routines Unk.
Core storage requirements	 Unk.
Your simulation program(s) is:
Ij
v ^
i
Well documented
F7 Partially documented
XX Not too well, documented 	 per teZepYtone caZZ by D. A. He mburger 312ZI78
to B. MaeauZey
9.	 If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
FRI Yes Some can.
No
15.
Ar
10. Is your simulation program(s) designed for:
Batch mode operation
Interactive mode
^X Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
7X EPA urban
7X EPA highway
Some or all SAE J227 schedules
Other SAE Driving Cycle and Corporate Cycles
12.
Uzi
13.
14.
Can JPL use this data in a survey report for the Department of Energy?
I A N Yes
0 ITo
El Maybe (A "maybe" will be considered a "no" until resolved)
Are you willing to discuss your simulation program(s) further with a JPL
survey team?
XX Yes	 Willing to discuss capability.
XX No	 Not willing to discuss program details,
7 Maybe
Have you discussed your simulation program(s) previously with JPL personnel?
Yes	 Who?
X No
Please list other U.S. companies you know with automotive performance
simulation programs of any type.
G.M., Chrysler, .AMC, TECO, Aeroigt - General s G.E., Eaton
(Based upon publically available information)
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information;
Your name	 D , `-- ` = V
Your company
	
A C -sZ- c e
Your company address:'
Your mail stop	 JQ
Your depart*^n^*	 K
Your title
Your phone number	 / l	 0 `^^	 / I I
r.f
ll
	 ^= If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q _-Al1 government funding
® Some government funding 	 ^ G-"B-J
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
Yes	 Name of Program(s) 43::^ 	 C <	 0 A,4Z D ^.
No	 ys
3. Please list program names which are in a usable state, A flu " M v
2^0
1	 b.
4.	 Is your program(s) available for public use?
Yes
0 No
S.	 Is the program(s) described in any publicly available technical publications?
Yes
7 No
6. Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
Electric vehicles
Hybrid vehicles
7 All of the above
U None of the above
(Pleasef define your meaning of "Hybrid".) 	 tr12^ s .i	 i v-eJ
@,lM 1 i ^cL S	 p d-c.J Cam3
7. Please describe your program(s) in terms of:
The programming language used 	
F2a
The computer(s) it runs on 	 k ^^ 1 	 VA^
The approximate number of source code cards
The approximate number of routines
Core storage requirements
8. Your simulation program(s) is:
Well documented
Partially documented
Not too well documented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
a Yes
No
I
	
' t
10. Is your simulation program(s) designed for:
Batch mode operation	
1
q Interactive mode	 l
q Both of the above	 w `
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
q EPA urban
q EPA highway	 q
q Some or all SAE J227 schedules
q Other
12.	 Can JPL use this data in 'a survey report for the Department of Energy?
Yes
No
q Maybe (A "maybe" will be considered a "no" until resolved)
19.	 Are you willing to discuss your simulation program(s) further with a JPL
survey team?
Yes
q No
q Maybe
14. Have you discussed your Simulation program(s) previously with JPL personnel?
q Yes
	 Who?
Eq No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
024302,
.0 .	 (9
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name L Z'-, 4:r-la1 n D/Z L-
Your company—_Z/2A EA) &'-^,412	 ^Z T/D
Your company address % ^d y ^^G/^SOd^ ^^eJ',
off, rf/ i c 14,
Your mail stop
Your department
Your title
Your	 phone number C.? 3
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q 	 Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q 	 Yes
	
Name of Program(s)
No
3. Please list program names which are in a usable state,
4. Is your program(s) available for public use?
Yes
No
5. Is the program(s) described in any publicly available technical publications?
Yes
No
6. Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
Electric vehicles
q Hybrid vehicles
All of the above
None of the above
(Please define your meaning of "Hybrid".)
7. Please describe your p.rogram(s) in terms of:
The programming language used
The computer(s) it runs on
The approximate number of source code cards
The approximate number of routines
Core storage requirements
8. Your simulation program(s) is:
Well documented
q Partially documented
Not too well documented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
4f	
q Yes
No
P	 `
10. Is your simulation program(s) designed for:
Batch mode operation
q Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
Some or all SAE J227 schedules
Other
12. Can JPL use this data in a survey report for the Department of Energy?
q Yes
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you	 willing to discuss your simulation program(s) further with a JPL
survey team?
q Yes
q No
q Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
Yes
	 Who?
q No
13. Please list other U.S. companies you know with automotive performance
simul1 ationj^^l rograms of any type.
// )	 /^	 /	 /+ 14/4 /-	 _	 l' -14- /l
y	 ^ r^
7^
is	 Z
General Motors Research Laboratories
Warren, Michigan 48090
January 3, 1978
Mr. 0. Figueroa, Supervisor
Flight Project & Civil Systems
Procurements
Jet Propulsion Laboratory
California Institute of Technology
Pasadena, California 91103
Dear Mr. Figueroa:
Some time ago you addressed a request for information
concerning simulation programs to the General Motors
Research Laboratories. We use a large number of simula-
tion programs for varied purposes and I have attached
three separate responses to your inquiry.
Sincerely,
t
JBB:el
Attach. I
eph  B. Bidwell
.cutive Director
23&
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name (^! y^"	 ^' ` ^Elz$
Your company
—
Your	
^^BS! ^. /lf ^o,eF'
ur company address 	 ^^G^ 5, ^^y^l> ^"^^S
CIO ,
Your mail stop
Your department
Your title	 '•s5-1^ 
Your phone number P e3) S 7s ` J^1^-^
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
U All government funding
Some government funding
No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
Yes
	
Name of Program(s) 	 147
q No
3. Please list program names which are in a usable state,
4.	 Is yoar program(s) available for public use?
Yes
No
S.	 Is the program(s) described in any publicly available technical publications?
® Yes
No
6.	 Can your simulation program in some manner simulate or predict performance of:
© Heat-engine vehicles
Electric vehicles
Hybrid vehicles
All of the above
None of the above
(Please define your meaning of "Hybrid".)
7.	 Please describe your program(s) in terms of:
The programming language used
The computer(s) it runs on	 !'?O /^/ ^^
f2 ^^X SThe approximate number of source code cards
The approximate number of routines
S^^Core storage requirements
8.	 Your simulation program(s) is:
Well documented
® Partially documented
q Not too well documented
9.	 If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
s	 '^ 3I^ Yes
No
n
i 10. Is your simulation program(s) designed for:
© Batch mode operation
DInteractive mode
Both of the above
11. If Irour simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
QEPA urban
© EPA highway
Some or all SAE J227 schedules
Other
12. Can JPL use this data in a sum ey report for the Department of Energy?
l^J Yes
No
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
l^ Ye s
No	 ~
Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
Q Yes
	 Who? K! *a-s ^i Cam/ ` ^R S a	 L=^ . `C-
F-1U No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
3
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name John S. Collman
Your company General Motors Research Laboratories
Your company address __Warren. Michigran 48090
Your mail stop
Your department Power Systems
Your title
	
nenar m .n •t Head
Your phone number 313- 575-3144
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
All government funding
q Some government funding
7X No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
qX Yes
	
Name of Program(s) SI Engine/Flywheel Hybrid
q No
3. Please list program names which are in a usable state,
Single shaft gas turbine/CV transmission (of many types)
Split flow compressor - single ,hsaft gas turbine
SI_Engine/flywheel hybrid
W.	
Dual shaft gas turbine/torque converter
Gas turbine electric hybrid
SI electric hybrid ..-2-zlD
4. Is yoar program(s) available for public use?
Yes
NO r;
^. Is the program(s) described in any publicly available technical publications?
Yes
® No k
6. Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
l
Electric vehicles
Hybrid vehicles
All of the above
QNone of the above
(Please define your meaning of "Hybrid".) 	 More than one power source
7. Please describe your program(s) in terms of:
The programming language used 	 FORTRAN
The computer(s) it runs on
	
IBM
The approximate number of source code cards
The approximate number of routines
Core storage requirements
8. Your simulation program(s) is:
Well documented
Partially documented
Not too well documented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
XX Yes
No
10. Is your simulation program(s) designed for;
Batch mode operation
Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones;
0 EPA urban
r7X EPA highway
® Some or all SAE J227 schedules
Other
12. Can JPL use this data in a survey report for the Department of Energy?
(VIYes
	
per conversation with John Co Uman on 217178
40No
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
ID Yes
No
U Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
GD Yes	 Who?	 S. G. Liddle, formerly o f GMR
17 No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
2y2	 _-
KVEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name Tsih C. Wang
Your company	 General Motors Corporation
Your company address General Motors Research Laboratories
Warren, Michigan 48090
Your mail stop
Your department Electrical Engineering
Your title
	
Assistant Head
Your phone number 	 (313) 575-3119
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
0 No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
Yes	 Name of Program(s) EVSIM
q No
3. Please list program names which are in a usable state,
EVSIM
4. Is your program(s) available for public use?
0 Yes
l_J No
5. Is the program(s) described in any publicly available technical publications?
7 Yes
No
6. Can your simulation program in some manner simulate or predict performance of:
7 Heat-engine vehicles
Electric vehicles
Hybrid vehicles
0 All of the above
None of the above
(Please define your meaning of "Hybrid".)
l
7. Please describe your program(s) in terms of:
The programming language used 	 PL/I
The computer(s) it runs on	
TBM 370
The approximate number of source code cards
The approximate number of routines
Core storage requirements -
	
8. Your simulation program(s) is:
a Well documented
Partially documented
Not too well documented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
Yes
Q No
10. Is your simulation program(s) designed for:
q Batch mode operation
q Interactive mode
q Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
Xq EPA urban
Xq EPA highway
® Some or all SAE J227 schedules
q Other
12. Can JPL use this data in a survey report for the Department of Energy?
? a Yes
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
x
r
? qX Yes
q No
Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes	 Who?
Xq No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
General Electric, Ford, TRIV Systems, etc.
UQ1
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name CF('-TT. F. DIFTRTCH
Your company --AMERIC N FTiRCTRTC CAR COMPANY 0 T,FCTRAN DTVTSTON
Your company address 5452 BUSINESS DRIVE
HUN IN ,TON REACH, CALTFORNTA
Your mail stop	 5452 BUSINESS DRIVE, HUNTINGTON BEACH, CA. 92649
Your department
Your title PRESIDENT
Your phone number	 (714) 898-3933	 (213) 431-3903
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes	 Name of Program(s)
q No
3. Please list program names which are in a usable state,
t!.
i
4
VEHICLE
SIMULATION
QUESTIONNAIRE
/DO	
.1
Please provide the following information:
Your name	 W. A. Buzzell
Your company REZ
Your company address
	 1209 Lake Ave.
Lake Worth
Florida 3346D
Your mail stop
Your department Engineering
Your title Senior Project Engineer
Your phone number 305 _•-588 - 1148
If your company does not have an automotive-simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
MAll government funding
1A I Some government funding
No government funding
:Y
2. Are you currently using any of your simulation programs for some type of
vehicle study?
Q Yes	 Name of Program(s) see below
q No	 t
3:	 Please list program names which.are in a usable state,
Cyclic '2em_1 .aAon _ of Vehicle Performance
Steady State Performance Simulation .Vehicle Parametric Sensitivity Study
II
4. Is your program(s) available for public use?
Yes
r-v No
I Al
5. is the program(s) described in any publicly available technical publications?
r7l Yes
No
6. Can your simulation program in some manner simulate or predict performance of:
en-Heat-ine vehiclesF	 0
Electric vehicles
Hybrid vehicles
rX7 All of the above
None of the above
(Please define your meaning of "Hybrid".) A vehicle having, a heat engine as a
prime mover
 which is utilized in conjunction with a short term energy storage
system kusually electric) to propel the vehicle.
7. Please describe your program(s) in terms of:
The prog ramming language used	 Fortran IV.
The computer(s) it runs on Virtually all larger computers can handle Fourtran
The approximate number of source code cards 200
The approximate number of routines'	 20
Core storage requirements 550K
8. Your simulation program(s) is:
Well documented
Partially documented
Not too well documented
9. If vour simulator(s) can accommodate hybrid vehicles and/or heat-engine
v
ehicles, can it accept emission maps?
Ar
FRI Yes
LJ No
i10. Is your simulation program(s) designed for:
FX	 Batch mode operation
Q Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
aEPA urban
EPA highway
Q Some or all SAE J227 schedules
' F	 Other Any ggneral driving cycle may be i" t on a point± by point basis
The	 indicated, in	 tocycles	 addition	 several others.are already incorporated.
12.. Can JPL use this data in a survey report for the Department of Energy?
Q. Yes
No
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you	 willing to discuss your simulation program(s) further with a JPL
'survey team?
Fx	
Ye s
U No
Maybe
14. Have you discussed your simulation program(s) previ-
.
usly with JPL personnel?
Yes	 Who?
a No
15. Please list other U.S. companies you know with autoi..otive performance
simulation programs of any type.
1Y%
/19/
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name
Your company	 e e_NSe. tpl-zecll GeNc.e- f . 6U^	 -D	 ) {^ I
Your company address	 e- lAit6LG !; e anc<--	 ^^rrs/_^Q7 =7d'J^
C.^A s4t NG taAl	 C,
Your mail stop
Your department	 _^-	 A
Your title	 &4,ck C^^_	 _=^ 	 ^Scc c _ C ° a^dif C r lZl tvc
Your phone number
If y our company does not have an automotiveiul a.tion program, go to question 15.I
1. Indicate the funding source of your simulation program(s),
q All government funding
El Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes	 Name of Program(s)-
q No
3. Please list program names which are in a usable state,
rlift
10.
11.
Is your simulation program(s) designed for:
Batch mode operation
Interactive mode
Both of the above
If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
Some or all SAE J227 schedules
Other
12. Can JPL use this data in a survey report for the Department of Energy?
Yes
NO
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
F] Yes
No
Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
Q Yes	 Who?
® No
15. Please list other U.S, companies you know with automotive performance
simulation programs of any type.
A),
VEHICLE^^
SIMULATION	 JA /V 6,0 7978QUESTIONNAIRE
8ZC-r/0N 622
Please provide the following information:
Your name E
Your company	 c—`^'ii3r ^^r^^/G^f^i^'^J L^!'
Your company address	 f`
	
120	 /4-1 7^
le
Your mail stop
Your department
Your title jZr_e--7
Your phone number 	 ^^^^	 •S .^ ^' °^^^
If your company does not have an automotive simulation program, go to question 15..
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes	 Name of Program(s)
q No
3. Please list program names which are in a usable state,
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name K#91-PA) W. H04-M6'5
Your company PP.F=S7p L I-rE.
Your company address t' Rt -zST0L I T-F- F— t-.E C-' (Z I C A L. D (V (S (011
5 i
 ( NAMfLTO(V '::E) TR-E ET
c.L 'D O ,SON 0 Y 3 (9 e-1
Your mail stop
Your department M EEC l A rV / CA L	 ^S ^'	 S ^n` G 1 M &I-L i N4
Your title ^E?^I I '0	 rvC, J NE E2	 L EC ?(2 l C YEN I ,C L- G &r^- TG--M S
Your phone number 4 1,9Z 2 4 4 2 8( 1
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
® Yes	 Name of Program(s)—ZLE°"C7- 1C t&W—IC - TdE',^CT/Z'^
q 
No
3. Please list program names which are in a usable state,
4. Is your program(s) available for public use?
Yes
® No
5. Is the program(s) described in any publicly available technical publications?
0 Yes
® No
6. Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
Electric vehicles
Hybrid vehicles
All of the above
None of the above
(Please define your meaning of "Hybrid".)
7. Please describe your program(s) in terms of:
The programming language used 1°;2R 7jetI N
The computer(s) it runs on .1 B k1 V M 7 0
The approximate number of source code cards
The approximate number of routines
Core storage requirements (.b K B Y T°ES
8. Your simulation program(s) is:
LeN Well documented
Partially documented
Not too well documented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
Yes
No
f
a . s r
10. Is your simulation program(s) designed for;
q Batch mode operation
Interactive mode
q Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
q EPA urban
q EPA highway
Some or all SAE J227 schedules
Other _ I-OSIT FF1Cc . 0 RlV 1 MG Cy CC,
12. Can JPL use this data in a survey report for the Department of Energy?
RYes
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
E Yes
q No
q Maybe
_14.	 Have you discussed your simulation program(s) previously with JPL personnel?
q Yes
	 Who?
jn 1 No
15.	 Please list other U.S. companies you know with automotive performance
simulation programs of any type.
T L G o(-ETA, CALI r-1p2.N i A
T.-
Calspan
31 January 1978
Jet Propulsion Laboratory
Attn: Mr. 0. Figueroa
4800 Oak Grove Drive
Pasadena, California 91105
Dear Mr. Figueroa:
Please excuse the long delay in returning your questionnaire.
At the time we received it, we were beginning to develop a program to
simulate a heat engine-flywheel-battery hybrid concept that I hoped to
describe in our response. It is now running in a simple form.
We had developed another simulation earlier, primarily for
electric vehicles. I have made an extra copy of the questionnaire to
make it easier to list the quite different characteristics of these two
programs.
Sincerely yours,
t^
Ditmar H. Bock
DHB:eb-4
Enclosure
i
/ay
J
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provi ,?e the following information:
Your name	 Ditmar H. Bock (or T.R. Sweet)
Your company	 Calspan Corporation
Your company address 	 Box 235
Buffalo, NY
14221
Your mail stop	 -
Your department	 Electronics (Defense Analyzer Systems)
Your title	 Principal Physicist CPrincipal Research Engineer)
Your phone number	 (716) 632-7500 X781
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
© All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes
	
Name of Program(s)
	
Personal Rapid Transit/Urban Deployability
q No	
Programs
i
3. Please List program names which are in a usable state,
1	 Kinematics	 2. Vehicle/Guideway Dynamics
`	 9.	 an Interaction	 4. Merge	 S. Station
Detailed Network Simulation
_6. Coarse Network Simulation 	 7.
7.
8,
9.
4. Is your program(s) available for public use?
aYes
No
5. Is the program(s) described in any publicly available technical publications?
^X Yes
No
6
	
Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
Electric vehicles
a Hybrii vehicles
All of the above
None of the above
(Please define your meaning of "Hybrid".) _
Please describe your program (s) in terms of:
The programming language used	 Fortran
The computer(s) it runs oil 	 IBM 360/370
The approximate number of source code cards 8000
The approximate number of routines
	
500
Core storage requirements	 800K Bytes (Program #7, Question 3)
Your simulation program(s) is:
Well documented
Partially documented
Not too well. documented
If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
Yes
U No
10.
11.
12.
I
13.
14.
15.
Is your simulation program (s) designed for:
Batch mode operation
Interactive mode	 I
0 Both of the above
If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
Some or all SAE J227 schedules
Other
Can JPL use this data in a survey report for the Department of Energy?
Yes
No
Maybe (A "maybe" will be considered a "no" until resolved)
Are you willing to discuss your simulation program(s) further with a JPL
survey team?
Ye s
No
Maybe
Have you discussed your simulation program(s) previously with JPL personnel?
Yes	 Who?
NO
Please list other U.S, companies you knu ,.i with automotive performance
simulation programs of any type.
ti
VEHICLE
SLMI ULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 Ditm.r H. Bock
Your company
	
	
Calspan Corporation
Your company address Box 235
Buffalo, NY
14221
Your mail stop
Your department	 Electronics
Your title	 Principal Physicist
Your pz).one number	 (716) 632-7500 `C781
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
q Some government funding
Mv No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q Yes	 Name of Program(s)	 FLETSM ( FLET Simulation)
q No
3,	 Please list program names which are in a usable state,
FLETSM
^a
4.
5.
6.
8.
9.
7.
1 `^
Is your program(s) available for public use?
11 Yes
®J No
Is the program(s) described in any publicly available technical publications?
Yes
a No
Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
U Electric vehicles planned
Fx^  Hybrid vehicles
All of the above
None of the above
(Please define your meaning of "Hybrid".) Heat engine - flywheel
P1Prtr;c transmission
Please describe your program(s) in terms of:
The programming language used 	 P, PIRAm ry
The computer(s) it runs on 	 IBM 360/65
The approximate number of source code cards 	 150
The approximate number of routines 	 -
Core storage requirements 	 46K
Your simulation program(s) is:
Well documented
7X Partially documented
7 Not too well documented.
If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
7 Yey , Planned	 ^f
7 No	 1
r10. Is your simulation program(s) designed for:
qX Batch mode operation
q Interactive mode
q Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
q EPA urban
Planned
q EPA highway
aSome or all SAE J227 schedules
© Other Cycles including terrain effects are being run
12. Can JPL use this data in a survey report for the De partment of Ene--gy?
►.J Yes
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discws your simulation program(s) further with a JPL
survey team?
® Yes
U No
i
q Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes	 Who?
a No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
2.63
SPACE, ENERGY & MILITARY APPLICATIONS
BOEING COMPUTER SERVICES COMPANY	 P.O. BOX 24346, SEATTLE, WASHINGTON 98124(206) 773.9130
A Division of The Boeing Company
Judith Bevan
Mail Stop 125-241
Jet Propulsion Laboratory
4800 Oak Grove Drive
Pasadena, CA. 91103 	 February 3, 1978
Dear Ms. Bevan:
t
	
	
Enclosed you will find our completed questionnaire concerning
Vehicle Simulation. In addition to this questionnaire, we have
had a brief discussion with Phil Chapman, Don Heimburger and
Ron Slusser concerning our capabilities, and we left some data
with Mr. Chapman concerning specific components used in some of
our earlier work.
r
	
	 We appreciate the opportunity to respond to your survey and to
demonstrate both our special simulation capabilities and our
interest in the EHV program.
Wr
Enclosure
cc: Phil Chapman
Don Heimburger
Ron Slusser
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 Dr. John L. Gunter
Your company	 Boeing Computer Services
Your company address	 Energy Technology Applications Division
P. 0. Box 24346
Seattle, Washington 98124
Your mail stop	 38-09
Your department	 New Business Development
Your title	 Manager
Your phone number	 (206) 433-1373
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
All government funding
Some government funding
Q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
0 Yes ` Name of Program(s)	 EASY Program
No
3. Please list program names which are in a usable state,
EASY-EHV
EASY-SIMWEST
Note: Flywheel and battery components from SIMWEST given to
Phil Cha pman on 1124,178'
26'^
4. Is your program(s) available for public use?
jX Yes
F] No
5. Is the program(s) described in any publicly available technical publications?
xD Yes* .
	*In Government publications
F1 No
6,	 Can your simulation program in some manner simulate or predict performance of:
F] Heat-engine vehicles
Electric vehicles
Hybrid vehicles
0 All of the above
None of the above
(Please define your meaning of "H rid" ) combinati	 or mare PQWPr
Y^tth one or more e er y sto a e devic a power SSo rc s: E ectric Motor and of e
E. etc; Storage ^ev?ce: ^a tery ande
 other - FL^WH^EL, etc-
ources	
I
r-
7.
8.
1'
Please describe your program(s) in terms of:
The programming language used 	 FORTRAN IV (FIN 4.6)
The computer(s) it runs on
	
CDC 6600/CYBER 175
The approximate number of source code cards,. 	 20,000
The approximate number of routines 	 145
Core storage requirements
	
1O11K ( 'Octal) NMJ6 fP ti7Pd mndpl
Your simulation program(s) is:
-1 Well documented
R Partially documented
El Not too well documented
If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
L_j Yes	
6^2 6
Ej No
10,	 Is your simulation program(s) designed for:
© Batch mode operation
q Interactive mode
q Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
x] EPA urban
xq EPA highway
© Some or all SAE J227 schedules
q Other
12. Can JPL use this data in a survey report for the Department of Energy?
G
aYes
0 No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
y
survey team.?
aYes
q No
'	 q Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
Q Yes	 who? Phil Chapman; Don Heimburger; Ron Slusser
q No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
fa
266
1.
2
3.
(1)
^w
	
3D`
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name ^/^ ^'	 A)
Your company 6-INNE R S/ TY of !kit
-T-74/67-/ 71e^1'7-45
Your company address ^f l.°/ .r" ^.1	 ^ ^} /9i(//^	 15W-, `k' AL
A1y/t/ / l2
	 ^',
	 //C', '/t ..fl/
	 f' J 9
Your mail stop
Your department. ^^^+^ 3^ rE^/'C1/{,,^
Your title	 a = .	 +'' ""	 2F1 7
Your phone number	 3/3	 4/- °Z  6
If your company does not have an automotive simulation program, go to question 15.
Indicate the funding source of your simulation program(s).
q All government funding
Some government funding
q No government funding
Are you currently using any of your simulation programs for some type of
vehicle study?	 ya"i di ven emee. of Covht^r^^V` ta.^ Vd tre ^
y
 Yes	 Name of Programs
No	 L
Please list pro gram/names which 
a^//^
rfe in
+
 a usable state,
^ 
j'J^
/ 1
/
 &S d:	 \	 ^/L. 3 {1	 P d/ f L4 6n 	 I/ wp m.	 / / • v^..	 `. / f t. -f ! ^e	 l	 ^ ' l i
^26	 Of ee	 r
4. Is your program(s) available for public use?
7vr'Ye s
No
5. Is the program(s) described in any publicly available technical publications?
^Ye•s
7 No
6,	 Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles	 u- Y"	 p ro g ro -S
Electric vehicles ,	 ^'^ ^+ 
Hybrid vehicles	 °*'	 re	 o7	 !	 t j 70b^
All of the above	 I	 J4
None of the above
r-Y
(Please define your meaning of "Hybrids".) 
A
7. Please describe your program(s) in terms of:
The programming language used	 Fo,&-rfi,,o Aj
The computer (s) it runs on -:;ED 3-)-D	 AM PA H L 4?6 V/
The approximate number of source code cards ktrm
The approximate number of routines	 .35-
Core storage requirements 	 iO
8. Your simulation program(s) is:
Well documented
Partially documented
Not too well documented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
F7 Yes
CL N o
aye
10. -I-s--your simulation program(s) designed for:
Batch mode operation
Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
7 EPA urban
EPA highway
Some or all SAE J227 schedules
Other
12. Can JPL use this data in a survey report for the Department of Energy?
v
E]--Yes
G	 No
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
L
- ^
^ res	 l
No
Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
Yes	 Who?
LtJ.'^ o
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
C	 -
aVEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 WILLIAM BAUER
Your company.	 WILLIAMS RESEARCH CORPORATION
Your company address 2280 W. Maple Road, Walled Lake, Michigan 48088
Your mail stop	 B2-1A
Your department	 Marketing
Your title	 Chief Applications Engineer
Your phone number	 624-5200
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the finding source of your simulation program(s).
q All government funding
q Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
Yes
	
Name of Program(s) Automotive Fuel Economy Simulation
program
q No
3. Please list program names which are in a usable state,
Automotive Fuel Economy Simulation Program
f
4. Is your program(s) available for public use?
LXJ 
Yes
0 No
5. Is the program(s) described in any publicly available technical publications?
® Yes
7 No
6. Can your simulation program in some manner simulate or predict performance of:
0 Heat-engine vehicles
7 Electric vehicles
0 Hybrid vehicles
All of the above
11 None of the above
(Please define your meaning of "Hybrid".)
Please describe your program(s) in terms of:
The programming language used 	 Fortran IV
The computer(s) it runs on Univac 1108, Honeywell 6607
The approximate number of source code cards 	 600 cards
The approximate number of routines, 	 4 routines
Core storage requirements	 60K words
Your simulation program(s) is:
11 Well documented
7X Partially documented
Not too well documented
If your simulator(s) can accommodate hybrid vehiclag and/or heat-engine
vehicles, can it accept emission maps?
Exi Yes
El NO
13.
13.
14,
7,2,
i
R^
10. Is your simulation program(s) designed for:
q Batch mode operation
Interactive mode
EJ* Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
a EPA urban
a EPA highway
i Some or all SAE J227 schedules
Other
12. Can JPL use this data in a survey report for the Department of Energy?
a Yes
t
	
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
Are you willing to discuss your simulation program(s) further with a JPL
survey team?
aYes
q No
q Maybe
Have you discussed your simulation program(s) previously with JPL personnel?
Yes	 Who?
LX1 No
Please list other U.S, companies you know with automotive performance
simulation programs of any type.
	}	 X08,
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 Patrick M. Mill
Your company	 MCA Research Corporation
Your company address	 4245 Union Road
Buffalo, New York 14225
Your mail stop	 ---
Your department	 ---
Your title	 President
Your phone number	 716-634-6950
If your company does not have an automotive simulation program, go to question 15.
1. Indicate the funding source of your simulation program(s).
q All government funding
Xq Some government funding
q No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
qX Yes
	
Name of Program(s) HVOSM, CVS, CRASH, SMAC
q No
t
3. Please list program names which are in a usable state.
HVOSM - Highway Vehicle Object Simulation Model
}	 CVy - Crash Victim Simulation
CRASH - Impact Speed Reconstruction Program
SMAC - Accident Reconstruction Program
4. Is your program(s) available for public use?
q Yes
q No
5. Is the program(s) describe8 iza any publicly available technical publications?
a Yes
q No
6. Can your simulation program in some manner simulate or predict performance of:
f
t Heat-engine vehicles
q Electric vehicles
q Hybrid vehicles
7X	 All of the abover
a
q None of the above
9
(Please define your meaning of "Hybrid".)	 Propulsion power derived from
battery stored energy or conventional heat engine fuels
7. Please describe your program(s) in terms of:
The programming language used
The computer(s) it runs on
The approximate number of source code cards
The approximate number of routines
Core storage requirements
8. Your simulation program(s) is:
qX Well documented
Partially documented
Not too well documented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
Yes
Xq NO
A '
1
10. Is your simulation program(s) designed for:
q Batch mode operation
Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
Some or all SAE J227 schedules
other Can be programmed to simulate all of the above modes of operation.
12. Can JPL use this data in a survey report for the Department of Energy?
q Yes
q No
q Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
q Yes
q No
Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
q Yes
	 Who?
q No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
Calsoan Corporation
-.2, ^-2
,.
jq
VEHICLE
S DRJLATI OP7
'QUESTIONNAIRE
Please provide the following information:
Stour name ^	 _( ^^ ^!^	 / Anil
Your company	 •
Your company address ' ^ 6 ot::)	 OAh ,^ftt1 sP^ ^^
111 0
:	 Your mail stop
Your department _
	
^C ^^'tv _6' g	 t..(i-	 Crr^) ' ^'
Your title!/ A°11' lo^/s frf	 1^'^te'l S>'l a C)' r°M
Your phone number."
If your company does not have, an automotive simulation program, go to question 15.
i.	 Indicate the funding source of your simulation program(s).
All government funding
q Some government funding
q No government funding
2 •.	 Are you.currently using any of your simulation programs for some type of
vehicle .study?
WYes	 Name of . Program(s) ^ ^,111^f G	 ^`	 • •
r5 P
3.	 Please list program names which are in a usable state?
AA--r°°t
4. Is your program(s) available for public use?
LJ ` e s i
0 No	
1
5. Is the program(s) described in any publicly available technical publications?
Yes
El No
Can your simulation program in some manner simulate or predict performance of:
' F] Heat-engine vehicles
IElectric vehicles
n Hybrid vehicles
_ All of the above
None of the above
(Please define your meaning of "Hybrid".)
7. Please describe your program(s) in terms of:
The programming language used 	 %°"D	 r,Q1S4
' The computer (s) it runs on 	 6	 3 26
The approximate number of source code cards
The approximate number of routines
	
q
Core storage requirements'
0 12 U6^-i 3 C
8. Your simulation program(s) is:
OWell documented
Partially documented
Not too well documented
9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
Yes
/
'2
No
10; Is your simulation program(s) designed for:
' Batch mode operation 
U Interactive  mode
0 Both of the above'
11. If your simulator( s).accommodates any SAE or Federal driving schedules,,
please indicate which ones;
.EPA urban
EPA highway.
Some or all SAE J227 schedules
y Other^^ L UWe	 • 2	
^	 .
12. Can JPL use this data in a survey report for the Department of'Energy?
lld Yes
No
Maybe (A "maybe" will be considered a "no" until resolved)
l3:' Are.you	 willing to discuss your simulation ' program(s) furt_het with a•JPL
survey team?
Yes`
q No
Maybe
14.
ou discussed your simulation program(s) ' previously with JPL personnel?
WYes	 tJho?.	 L/ "V Flo"i
•No
15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name	 Darryl L. Kane
Your company National Motors Corporation 4
Your company address Post Office Box 1523
_Lancaster -
 PPnnsglvania	 176QI
Your mail stop
b' Your department
fi
Your title
	
President
Your	 phone number
	
(717)	 299-7349
If your company does not have an automotive simulation program, go to question 15.
REFER TO COMMENTS UNDER "15"
1. Indicate the funding source of your simulation program(s).
q 	 All government funding
q 	 Some government funding
r q 	 No government funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
q 	 Yes
	 Name of Program(s)
q No
3. Please list program names which are in a usable state.
10. Is your simulation program(s) designed for:
7 Batch mode operation
Interactive mode
Both of the above
11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:
EPA urban
EPA highway
Some or all SAE J227 schedules
Other
12. Can JPL use this data in a survey report for the Department of Energy?
Yes
No
Maybe (A "maybe" will be considered a "no" until resolved)
13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?
Yes
No
0 Maybe
14. Have you discussed your simulation program(s) previously with JPL personnel?
cJ Yes	 Who?
No
13.	 Please list other U.S. companies you know with automotive performance
simulation programs of any type..
NMC is in possesion of a well documented program which should be capable
of predicting the performance of electric, hybrid and I/C powered vehicles.
AS yet the program has not been tested although it has been de-bugged by
others.
(212) 986-2873 Cable Address: WOUKA
1 icin Won AqsOCIAH^ ECEIVEDD E C 19 1977
342 MADISON AVENUE
Suite 831	 SECTION 622
NEW YORK, NEW YORK 10017
December 14, 1977
Mr. O. Figueroa
Supervisor, Flight Project &
Civil Systems Procurements
Jet Propulsion Laboratories
4800 Oak Grove Drive
Pasadena, Ca 91103
Dear Mr. Figueroa:
Your undated form letter concerning automotive performance
simulation capabilities has been received. In accordance with the
filled out simulation questionnaire, you will see that we do not have
an automotive simulation program.
However, with regard to question 15, we believe that there is
an automotive performance simulation program at:
Mechanical Technology, Inc.
968 Albany-Shaker Road
Latham, N.Y. 12110
I have been involved in two vehicles, an all--electric and a hybrid
described in the enclosed papers. We predicted the performances of
both the electric and the hybrid by reference to well known electrical
and automotive phenomenon. The performances came very close to the
predicted values.
I hope this is of some help.
:mc/ 11621
encls: 690454
760123
Very truly yours,
4x4.e
z^I
